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Studies on Familial Nephrosis 


I. Clinical and Pathologic Study of Four Cases in a Single Family 


ROBERT L. VERNIER, M.D.; JOEL BRUNSON, M.D., and ROBERT A. GOOD, M.D., Minneapolis 


The nephrotic syndrome has rarely been 


observed in more than one member of a 


family and is not generally considered to 


be a familial disease. Prader' and 


(Gjoettsch,? however, reported the occurrence 
of the 
Barnett 


nephrotic syndrome in twins 


two 


has observed nephrosis in 
siblings of three families and Werner * in 
siblings of two additional families. Recently 
Fanconi®® summarized the experience of 
his clinic with regard to the familial in 
cidence of the nephrotic syndrome in 17 
families. He 
may 
that the 
severer in older members of the family 


children of concluded 


that 


seven 


nephrosis occur as familial 


disease and disease tends to be 


He also stated that the prognosis of familial 


nephrosis seemed to be worse than that 


usually accorded the sporadic form of 


nephrosis 
This report presents the results of a study 


of a family in which all four children 


suffered from the nephrotic syndrome, Since 


Submitted for public ation Aug. 6, 1956; accepted 
Oct. 17 
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(Dy 
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the Variety Club Heart Hospital and the Depart 
Minnesota 
Heart As 
Helen 


Graduate 


American Legion 


Professor of Pediatrics 


Laboratories of 


ment of Pathology, University of 

Aided by 
sociation, | S 
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School of the 
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Public Health 


Foundation, and the 


Service, the 


University of Minnesota 


we consider it likely that nephrosis occur 
ring in several members of a family has a 
single etiology, we find it attractive to view 
our 


experience as an “experiment of na 


ture”? providing an incisive opportunity to 
study the interrelationships of pathogenesis, 
clinical course, pathology, and genetic fac 
tors in this disease 

The purpose of this paper is to affirm the 
existence of familial nephrosis, to describe 
the clinical forms observed in the family we 
have studied, to present the spectrum of 
pathology as revealed by surgical biopsy of 
the kidney in these patients, and to attempt 
to draw some conclusions which we believe 
contribute to an understanding of — the 
nephrotic syndrome as it occurs im the popu 


lation at large. 


Report of Case 

Case 1 A boy 
died May 22, 
until 4 months of age, when swelling of his eves 
kdema 


investigated 


Aug. 23, 1947 
He was thought to be normal 


was born and 


1955 


and extremities was noted was present 


intermittently but was not further 


until he was hospitalized at one year of age for 


illness associated with in 
that 


pyuria, and 


treatment of a febrile 


creasing edema. At time he was found to 


have albuminuria, yiindruria which 
was interpreted as evidence of pyelonephritis. He 
abated 


but the urinary abnormalities and the edema per 


was treated with antibiotics and his lever 


sisted 


He continued to have intermittent edema but 


otherwise was well until the age of 2% years, 
when he was again hospitalized, for intussuscep 
tion of the transverse colon which required sur 


gical correction. In addition to the abdominal ab 
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normalities he was found to have generalized 
edema and moderately severe hypertension (B. P 
130/90-150/100 mm. He) 
vealed a nitrogen (BUN) of 14 meg 
per 100 cx 100 «x 
serum globulin of 2.3 gm. per 100 cc. The 
serum cholesterol was 500 mg. per 100 ce. and the 
(ESR Westergren) 
urinalysis 


blood cells, red 


Laboratory studies re 


blood urea 
serum albumin of 2.0 gm. per 
and 
erythrocyte sedimentation rate 
110 mm 


4+ albumin, 


per hour. A routine revealed 


occasional white 


blood cells, and hyaline casts 


Four subsequent hospitalizations were necess! 


tated by intercurrent infections At each admis 


sion the abnormalities of his serum chemustrie 
and urinalysis persisted with slight variations. He 
continued to have intermittent edema and constant 
hypertension of moderate severity. Twice he wa 
viven serum albumin intravenously, which re sulted 


in diuresis but did not alter significantly the 


clinical course of the disease 


Minne 
at the age of 6 years. At 


He was first seen at the University ot 
sota Hospitals in 1953, 
this time he was edematous but did not otherwise 
revealed 
slight narrowing of the retinal arterioles. A (srace 
heart heard at the apex 
His blood pressure was 130/100 mm. Hg. He had 


extremities \ 


appear ill Funduscopic examimation 


2 systolu murmur was 


ascites and pitting edema of the 


right indirect inguinal hernia was present 
The 


of this 


tine 
BUN 
albumin 0.7 gm. pet 
100 
serum cholinesterase 1.364pH units per hour, and 
ESR 115 mm. per hour. An Addis count 
30 gm 1,367,000,000 REM 


12-hour urine specimen. \-ray 


significant laboratory findings at the 


admission included the following 


cholesterol 


10 mg. per serum 


serum 474 mg. per 
revealed 
537,000 


exami 


albumin ; and 


casts mia 


nation of the chest revealed questionable lett 


ventricle enlargement. An intravenous pyelogram 


revealed normal excretion of the dye, but a double 


pelvis and double ureter were noted on the leit 
No attempt at 
he was followed in the outpatient department 


specific treatment was made and 


Fig. | Photograph of Case 1 at awe 6% years 


Note the marked edema and ascites 
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Six additional admissions to the hospital were 
Fac h ad- 


increase in 


necessary during the next two years 


marked 


edema, ascites, and on several occasions pleural 


mission was preceded by a 


Figure 1 illustrates the degree of edema 
Corticotropin (ACTH) treat 


effusion 
present at this time 
ment was begun, but the development of severe 
hypertension (160/100) forced its discontinuation 
Five attempts to induce a remission by treatment 
mechlorethamine hydrochloride  (mitrogen 
04 mg. per 


course ) 


with 


mustard, kilogram i.v. in each 


two-day were unsuccessful. Two attempts 


(Plasmodium vivax ) 


blood 


living organisms failed to produce clinical evidence 


to infect him with malaria 


by the injection of 10 ce. oft contaming 


ot mtection 
Attempts to reduce his blood pressure with re 


serpine and hydralazine were moderately success 


ful. The maximal dose used was 2.0 mg 
200 me. of 


hydrochloride per day. On 


reserpine 
( Apre 


regimen 


(Serpasil) and hydralazine 


soline ) this 
for an interval of three months his blood pressure 
dropped to 135/85 


\ surgical renal biopsy was done in February, 


1955. The findings will be described below 


Following response to the antihypertensive 


therapy another course of corticotropin was given 


160 me 


square 


1955, in a dosage of per day 


in April, 


intramuscularly (150 mg. per meter 
On the sixth day of therapy hyper 
160/120 


gradually 


surtace area) 


tension developed (B. P mm. Hg and 


the corticotropin discontinued 
Shortly after 


developed 


was 
discontinuation of this therapy he 


azotemia, and acidosis 


effort to 


hyperkalemia, 


In spite of every correct the chemical 


insufficiency progressed 
1955. An 


findings 


abnormalities, the renal 
May 22, 


description of the 


and he died on autopsy was 


done and a will be 
presented helow 

Cast 2 1949, this child's de 
velopment and general health were excellent until 
1954), 


granular casts 


Born on Jan. 5, 


the awe of 5% years (October, when al 


buminuria (1+) and occasional 


were noted in a urinalysis obtained during a 


routine preschool examination. Five months earlier 
hue had been examined by his local physician, and 
a urinalysis was reported to be negative. Because 
of the family history of nephrosis he was referred 
to University of Minnesota Hospitals for 
study 


\ physical 


laboratory 


The im 
included 


serum 


examination was negative 


portant studies at that time 
the following: BUN 16 mg. per 100 c 
albumin 3.2 gem. per 100 ce cholesterol 
100 ce. serum cholinesterase 1.204pH 
hour, ar hour An 


1,000,000 


serum 
196 me per 
units per d ESR 8&5 mm. pet 
Addis 
RBC, and 


An intravenous pyelogram 


count revealed 0.5 gm. albumin, 


),000 casts in a 12-hour urme specimen 


was normal 


May, 1957 


— 
—— 
Sf. 
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He was followed in the outpatient department 
albuminuria, cylindruria, and elevation 
April, 1955. At that 


and his 


Persistent 
of the ESR were noted until 
time his became free of albumin 
ESR declined to 12 
May and 
nitrogen 14 mg. per 100 c« 
100° 


; serum cholesterol 187 mg. per 


urine 
mm. per hour. Serum chemis 


tries in July, 1955, were as follows 
blood 
albumin 3.9 gm. per 
gm. per 100 ce 
100 


months 


urea serum 


serum globulin 3.0 


Repeat studies in February, 1956, eleven 
were normal 


1956, and the 


illness, 
May 4, 


described in the 


after onset of the 
Renal biopsy was done on 
findings will be section on 


pathology below 


Born on Nov. 13, 


considered normal until 4 months of age, when she 


Case 3 1952, this girl was 


was hospitalized for treatment of bronchopneu 


monia. Persistent albuminuria and erythruria were 


noted at that time. She recovered rapidly from 


the illness but was hospitalized two weeks later, 
when she developed measles. Moderate albuminuria 


was again noted. Periorbital edema appeared at 
that time and has persisted throughout her illness 
16 months she continued to 


Over the subsequent 


he edematous and to show albumin, casts, and 


white cells on urinalysis. Because of the per 


sistence of these findings and the onset of muld 


hypertension, she was referred to the University 
if Minnesota Hospitals at the age of 21 months 
Figure 2 is a photograph of the patient at that 
time 

rhe significant physical findings included mild 
120/85 mm. He), 
questionable ascites, and slight 
The BUN was per 100 the 
albumin 15 gm. per 100 cc, the 
cholesterol 415 mg per 100 cx 
esterase 1L5ApH units per hour, and the ESR && 
mm. per hour. An Addis count 
albumin, 20,000,000 RBC, and 900,000 casts im a 
12-hour 


pitalization 


hypertension (B. P minimal 


edema, hepato 
megaly 10 me 
serum serun 


the serum cholin 
revealed 20 ym 


specimen During the course of this hos 
frank 


intramuscular 


developed. She wa 


ascites 


with corticotropin, 4) me 


treated 
meter) for 10 days. Her 
150/100 mm. He by 


therapy, but otherwise 


(100 mg. per square 


blood pressure had risen to 


the end of the course of 


she toierated the drug well. After discontinuation 


ol therapy her blood returned to pre 


level. No significant clinical of 


pressure 


treatment labora 


tor response was obtained, and she was dis 
charged and followed in the outpatient department 


She was admitted for the second time in Jan 


uary, 1955, for further treatment. The pli 


examination was unchanged. Her blood pres 
i 125/90 mn Hy A clot test for the chara 


cells of lupus erythematosus was negatiy 


\ surgical biopsy of the right kidney was ob 
1955. The 


m February patient tolerated 


aimed 


srocedure well. The microscopic findings are 


et al 


described im the section on pathology which tol 


lows 


Because of the persistent hypertension the pa 


tient was treated with oral hydralazine hydro 


chloride, 40 


daily, beginning 


mg. daily, and reserpine, 0.5 me 
Feb. 26, 1955 Lhe 
hydrochloride was gradually 
to levels of 80 mg. daily by March, 1955, at which 
time her blood pressure had fallen to 100/70 mn 
Hy 

At that time corticotropin was given in a dose 
of 100 me daily 
total of 17 


dose ot hy 


dralazin increased 


(150 mg. per square meter) 1m 


lor a days, but no laboratory or 
clinical evidence ot 
In July, 1955, the 


cause of a severe 


improvement was noted 

readmitted be 
There had 
protems, 
100 
hydrochloride 


patient was 
respiratory intection 
been a further decrease in the serum 
and the 


She was 


serum albumin was 0.3 gm. per 


given mechlorethamine 


intravenously in a dose of 0.2 mg. per kilogram 


of body weight on two consecutive days, but no 
climeal or laboratory evidence of improvement wa 
noted, A second similar course of mechlorethamuine 


hydrochloride, combined with daily intravenous 


infusion of salt-free serum albumin, was hkewse 
nefiective 

She was readmitted for a fourth time, in lan 
1956 Physical 


mild hypertension (B. 


examination revealed 


124/80 mm 


wary, again 
Hy), pre 
tibial edema, and ascites 

sigmifcance imeluded 


The laboratory findings of 


albuminuria, I+ erythruria, 


10 mg. per 100 


the followmeg 4+ 


and 2+ fine granular casts; BUN 


Fig. 2 Vhotograph of Case 3 at awe 24% years 


Note the 


generalized edema and ascites 


‘ 
| 
lvermer 17! 


A. M 


cc.; total protein 3.8 gm. per 100 cc.; serum al 
bumin 0.5 gm. per 100 ce.; serum globulin 3.3 gm 
per 100 ce.; serum cholesterol 628 mg. per 100 ce 
ESR 122 mm. per hour; serum electrolytes nor 
mal. A 12-hour urine specimen contained 97,000, 
000 red blood cells, 1,207,000,000 white blood cells, 
139,000 casts, and 2.5 gm. of proteim 

An myection of 10 cc. of blood containing living 
Plasmodium ovale malariae parasites was given, 
but no fever or clinical malaria resulted and there 
was no change in the patient's clinical or labora 
tory findings 

Cask 4.—This girl was born Jan. 6, 1955. The 
presence of the nephrotic syndrome in three chil 
dren in this family prompted us to make arrange 
ments for the delivery of this the fourth child at 
the University of Minnesota Hospitals. A 3640 
ym. girl was born after a normal labor and de 
livery. A sttiking amount of thick, yellow vernix 
covered the infant, but the physical examination 
was otherwise not remarkable 

Studies of the cord blood revealed a serum al 
bumin of 3.1 gm. per 100 ce., serum globulin 26 
ym. per 100 cc, serum cholesterol 120 mg. pet 
100 ce, serum cholinesterase O524P?h units per 
hour. The first urine voided contained 2+ albu 
min and occasional white and red blood cells 

The child had a normal postnatal course and 
was discharged At one month of awe definite 
periorbital edema was noted by the child’s mother 
\ urinalysis at that time revealed 4+ albuminuria 
and occasional red and white blood cells and fine 
granular casts 

At 2 months of age the child was admitted to 
the hospital for further study. The physical ex 
amination revealed pallor of the skin, periorbital 
edema, and minimal pitting edema of the lower 
extremities. Her weight was 5400 gm. Her blood 
pressure was 85/65 mm. Hg. The laboratory 
studies obtained at this admission included a BUN 
of 13 mg. per 100 ce., serum albumin 2.2 gm. per 
100 cc., serum cholesterol 215 mg. per 100 cc. 
serum cholinesterase 154pH units per hour, and 
ESR 85 mm. per hour. An Addis count revealed 
0.9 gm. albumin, 37,000,000 RBC, and 26,000 casts 
in a 12-hour specimen. Although x-rays of the 
chest were interpreted as suggesting congenital 
heart disease, subsequent detailed study ruled out 
this possibility 

On April 18, 1955, a surgical biopsy of the right 
kidney was performed. The infant's postoperative 
course was uneventful. The microscopic findings 
are described below in the section on pathology 

She continued to have slight edema of the ex 
tremities. On May 25, 1955, corticotropin was 
administered in a dose of 50 mg. (150 mg. per 
square meter per day) intramuscularly for 12 
days. Moderate hypertension developed near the 


472 


A. JOURNAL OF DISEASES OF CHILDREN 


end of the therapy, but her blood pressure re 
turned to pretreatment levels after corticotropin 
was discontinued. There was no change in the 
patient's weight or urinary and chemical abnor 
malities 

She was followed in the outpatient department 
Repeated urinalyses revealed 2+ albumin and o 
casional WBC and RBC, and her sedimentation 
rate remained elevated (over 100 mm. per hour) 
There was a progressive decrease in the serum 
albumin level 

She was admitted to the hospital a third time, 
at one year of age. The physical examination 
again revealed molerate periorbital and pretibial 
edema and questionable ascites. No heart murmur 
of significance could be heard. Her blood pressure 
was 100/70 mm. Hg (sleeping) 

Albuminuria (2 to 34-), hypoalbuminemia (1.1 
gm. per 100 cc.), slight elevation of the serum 
cholesterol (281 mg. per 100 ce.), and elevation 
of the ESR (103 mm. per hour) were agam 
noted 

Cortisone was given in a dose of 150 mg. (300 
mg. per square meters per day) for 15 days, then 
yvradually decreased over the next five days. Again 
her blood pressure rose to levels of 150/100 by 
the 14th day of therapy. After discontinuation of 
the hormone there was no diuresis and no changes 
in her clinical picture of laboratory teatures ox 
cured 

Table 1 summarizes the maximal clinical 
and laboratory abnormalities manifested by 
these patients during the period of observa 
tion. It is apparent from the case reports 
just presented that the characteristic ab 
normalities of the nephrotic syndrome 
edema, albuminuria, hypoalbuminemia, hy 


percholesterolemia, and elevation of the 


erythrocyte sedimentation rate—were all 


present in three of the children during the 
course of their illness. The fourth child, 
Case 2, was found to have albuminuria and 
elevation of the ESR without pronounced 
alteration of the serum albumin fraction, or 
serum cholesterol levels, and without edema. 
Although as an isolated case one might 
question the diagnosis of nephrosts in this 
patient, it seems reasonable, in light of the 
family history, to conclude that the develop 
ment of a persistent albuminuria and an 
elevated sedimentation rate in this patient 
reflects the occurrence of a mild episode of 
the nephrotic syndrome at a subclinical level. 
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A 


Special Studies 


An investigation of the renal physiology 


function, protein 


of the 


and pathology, adrenal 


immune response 


metabolism, and 
children reported in this study was under 
taken 
factors in differentiating familial nephrosis 


to evaluate the significance of these 


from the sporadic disease 


Renal Function 


Standard methods for the measurement of 
glomerular filtration rate (GFR) by inulin clear 
ance (C,), effective renal plasma flow (clearance 
PAH) and 
(TMyan) 


Thore 


hippurate, maximal 


PAH 


three on 


of para-amino 


tubular resorption of were util 


The mean value of 15-minute 


ized 
study periods was recorded as the observed clear 
ance value and corrections made for relative sur 


face area in order to relate the results obtained to 


adult standards 
Table 2 lists the results of serial renal 
function tests of these children as de 


termined by a variety of clearance methods. 
A progressive decrease in the clearance of 
urea and inulin was observed in Case 1 over 


the 2 yea period of observation preceding 


his death from renal insufficiency at 7" 
years of age. The PAH clearance was 


proportionately reduced and the filtration 
fraction (Cy/pax) was consequently normal 
The clearance of PAH 


normal in Case 2 during an episode of mild 
nephrosis. Ten months later, following ap 


inulin) and were 


parent recovery from the disease, acre 


atinine clearance was also normal 


Moderately 


to markedly elevated clear 


ances of urea, inulin, and PAL were ob 
served in Case 3 during the first one and 
one-half years of the study. This was not 


surprising, since supernormal renal clear 


ances have frequently been reported mn 
children with nephrosis.” 

Because of presumed immaturity of renal 
function, clearances of inulin and PAH are 
known to be reduced in infants as compared 
with adults, even when corrections are made 
Thus, the value obtained 
for inulin clearance in Case 4 at 


of age is probably within the normal range 


for surface area 
3 months 


or only slightly reduced when compared 
with that in normal infants of that age.® 
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of creatinine ob- 


clearance 


However, the 
served when Case 4 was one year of age is 
lower than the expected normal for that 
age and may reflect increasing renal damage 
in this child 

The renal 
dren appear to follow the pattern of phys 


function studies in these chil- 


iologic and pathologic variation expected of 
children Metcoff et 
reported the results of serial renal function 


with nephrosis. 


tests in nephrotic children in which all the 
variations reported above were observed. A 
rough correlation was noted between the 
duration of the disease and progressive de 
crease in renal function as measured by the 
clearance of PAH. These au 


thors concluded that a progressive pathologic 


inulin and 
alteration renal hemodynamics was_ the 


chron active 


natural consequence of 


nephrosis. Although the short duration of 
observation of the children this study 
would make it unwise to predict the course 
of the pathologic physiology at this time, it 
likely that will 


develop in Cases 3 and 4 unless a remission 


seems renal insufficiency 


disease occurs or can be 


of the 


induced by treatment 


process 


| A subsequent second renal biopsy in Case 
3 has confirmed this finding, in that moder 
ately severe chronic glomerulonephritis has 


developed | 


Adrenal Function 
The corticotropin-eosinophil response tests were 
Randolf." Standard 


corticotropin-17-hydroxycorticosteroid (17-OHCS) 


conducted as outlined by 


tests were pertormed as described by 


17-OHCS and total corti 


response 
Ely et al.” 


levels 


The serum 


costeroid were determined in the labora 


tories of the department of pediatrics of the Uni 
Utah.* 


There is increasing evidence that abnor 


versity ot 


function present in 


Me 


Farnsworth have 


mal adrenal may be 
patients with the nephrotic syndrome 
( all 4 


reported a subnormal excretion of urinary 


and Singer '* and 


corticoids in nephrotic children who failed to 


respond to treatment with corticotropin, as 


compared with the excretion noted in child 


Vincent Kelley performed these deter 


*Dr 


minations 


1957 
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. 
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ren who were benefited by this treatment. 
The significance of this observation has not 
been established. 

Leutscher '* reported that aldosterone was 
present in concentrations higher than normal 
in the urine of nephrotic patients. Although 
the role of this hormone in the pathogenesis 
of nephrosis is not clear at this time, it is 
conceivable that some alteration in adrenal 
physiology may be involved in the patho 
genesis of nephrosis. 

The adrenal function of the children pre 
sented in this study was evaluated by de 
termination of (1) eosinophil response to a 
standard dose (25 mg.) of corticotropin and 
to surgical stress (renal biopsy); (2) urin 
ary excretion of 17-ketosteroid and 
17-hydroxysteroids, and (3) serum 17-hy 
droxycorticosteroids and total serum corti 
coid response to a standard injection of 
corticotropin (25 mg). The results of these 
studies are listed on Table 3. It is evident 
that a significant and normal decrease in total 
circulating eosinophils occurred in each case 
two hours after the injection of 25 mg. of 
17-hydroxy- 
corticosteroid and 17-ketosteroid excretion 


corticotropin. The urinary 


in a 24-hour specimen was normal. The 
fasting serum 17-hydroxycorticosteroid lev- 
els in these children were within normal 
range, although the response (2 hours) to 
25 mg. of corticotropin was slightly less than 
the mean value for normal children.’* It is 
of interest that similar subnormal responses 
to the standard serum 17-hydroxycorticoid 
corticotropin test have been observed in 
other nephrotic children studied in our lab- 
oratory.® The significance of this evidence 
for slightly reduced adrenal function in 
nephrosis is not known. 


Serum Protein Studies 


lectrophoretic patterns were determined 
by paper electrophoresis, using a Spinco Ap 
paratus, Model R, Series B, with a Durrum 
type cell, and by free electrophoresis, using 
a Klett electrophoresis apparatus. Serum 
mucoprotein methods have been described 
previously."* 


Lermer et al 


3 


TABLE 


Adrenal Function 


Serum Corticoids 
Response to 25 Mg. Corticotropin I. M 


Urinary Corticoids 


Total Eosinophils per Cc. 


Mg. per Hr. 


2 Hr. Later 


Surgical Biopsy 


2Hr 


Case 


Corticotropin Test, 25 Mg. 1.M 


-Keto CS 17-OHCS 


OHCS 


Total C8 


6 Hr. 17-OHCS 


4 Hr. 


Control 


2 Hr. 


Control 


fs 


-ketocorticosteroids 


Total CS = total corticosteroids 


17-OHCS-= 17-hydroxyoorticosteroids 


17-Keto CS=1 


| | | as \ 
} 
| 
| 
2233 | 
| 
| 333 | 
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| 
| 
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| 
| | | 
| 
| 
| | 
| | 
j 
| 
} 
| 
| 
475 


A. M. 


Taste 4.—Elec 


trophoretic Protein Analysis 


CHILDREN 


A. JOURNAL OF DISEASES O! 
—Familial Nephrosis 


Globulins 


Patient Albumin - T otal Protein 
Alpha Alpha; Beta Gamma 
Case | 09 0.2 0.6 is 0.1 34 
Case 2 3.38 0.27 0.73 0.91 0.91 6.7 
Onase 3 0.7 0.05 2.1 0.75 0.19 38 
Case 4 LA7 O44 1.40 1.01 0.08 44 
Normal 3.940.5* 0.2401 0640.1 0.9+0.2 1.1403 


* + Btandard Deviation. 


Klectrophoresis of the serum of patients 
with nephrosis reveals a pattern character 
ized by a markedly decreased concentration 
of albumin and gamma-globulin fractions 
and relative or absolute increase in the con 
centrations of the alpha- and beta-globulins."* 
Typical fractional serum protein values ob 
tained by electrophoresis of serum from the 
children reported in this study are listed in 


Table 4 Serial electrophoretic patterns 
varied only slightly from these values and 
failed to add any new information, The 


abnormalities of serum protein in our cases 
are similar to the values reported in other 
patients with nephrosis. 

Kelley et al.'® have shown that the serum 
mucoprotein level is characteristically very 
Al 


values 


low in patients with lipoid nephrosis 
though occasional normal or high 
for serum mucoprotein were observed, the 
mean level was only 68% of that observed 
in The high 
values noted in nephrosis were present either 
early in the course of the disease or during 


normal children, occasional 


partial remission. It was concluded by the 
authors that loss of mucoprotein in the urine 
during the active stages of the nephrotic 
syndrome probably accounted for the charac 
teristic low values observed 

Determination of the serum mucoprotein 
and C-reactive protein levels in the children 


reported in this study (Table 5) revealed 


significantly low values in all of these pa 
tients except ( ‘ase 2. The elevated muco 
Taste 5.—Mucoprotein and C-Reactive Protein 
lalues 
Mucoprotein, C-Protein 
Case Mg¢/100 Ce O44 
1.7 0 
2 07 
4 1.4 0 
2.2 
Normal 2.49 40.06 0 


child early 
correlated 


this 


disease 


protein level observed in 
in the of 
with the minimal proteinuria noted at that 


time and appears to agree with reported 


course his is 


results in other nephrotic children.’® 


Antistreptolysin O Titers 
Antistreptolysin O (ASO) titers are char- 
acteristically low in the active phase of 
nephrosis. Karle et al.** observed that 
the low level of ASO in active nephrosis 


failed to increase even in the presence of 


persistent infection with Group A hemolytic 
streptococci but that elevation of the ASO 
titer later occurred with the onset of renal 
insufficiency and loss of edema. Rytand does 
not believe that urinary loss of antibody 
accounts for the consistently low ASO titers 
observed in these patients.*! Serial evalua- 
tion of ASO titers in the children reported 
in this study were observed to be very 
low throughout the active period of the 
disease (Table 6). 


Family History 

The occurrence of four cases of nephrosis 
ina single family prompted an investigation 
of the parents and a half brother of the 
children 

The frequent incidence of allergic mani- 
festations in nephrotic children and in the 
nephrosis has 
been emphasized by It of 
interest that in the family reported in this 


families of children with 


is 


Fanconi." 


6.—Antistreptolysin Titers—Familial 
Nepkrosis 
Patient ASO Titer Todd U/Ce 

Case 1 50 

Case 2 

Case 3 <i 

Case 4 

Normal 5-125 U 
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t Father — 


Family Tree 


Mother — 


Half- 
brother 


© Allergic history 
Nephrotic syndrome 


study the maternal grandmother had severe 
asthma and hay fever; the children’s mother 
and uncle had severe recurrent urticaria; 
Case 1 had eczema, and Case 3 has allergic 
bronchitis. There is no history of allergic 
disease in the paternal relatives or in the 
half brother (Fig. 3, Family Tree) 

The children’s mother was studied before and 
after the delivery of her fourth child (Case 4), in 
January, 1955. Her past medical history is of 
interest im that she had scarlet fever at 11 years 
of age, a “bladder infection” (details unknown) 
at 16 years of age, a “kidney infection” at 17 
years of age, and gonorrhea at 18 years of age 
Each of her four pregnancies was associated with 
the occurrence of mild to moderate hypertension, 
edema, and albuminuria during the last trimester 

One week prior to the delivery of her fourth 
child she was admitted to the obstetrical service 
of the University of Minnesota Hospitals because 
ot complaints ot headache, dyspnea, amd i reasinyg 
swellmg of her legs The significant physical 
findings included hypertension (B. P. 150/110) 
and 2+ edema of the lower extremities. The sig 


nificant laboratory findings are listed in Table 7 


Treatment resulted im decrease of edema and 


l’ermer et al 


IV 


© Female 
Male 
t Deceased 


Figure 3 


fall in her blood pressure to 130/100 mm. Hg 
The labor and delivery of Case 4 were uneventful 
The mother's albuminuria disappeared — shortly 
after parturition, and subsequent urinalyses have 
heen normal 

The father of the children had never been 
seriously ill and no history of allergy or renal 
disease could be obtamed. The results of his 
laboratory examinations are listed on Table 7 

A 17-year-old half brother of the children had 
never been seriously ill and had no history of al 
lergic or renal disease. A summary of his labora 
tory findings is included in Table 7 

The significance of the poorly defined 
renal disease which the mother had in her 
youth and the preeclampsia which she had 
with each pregnancy is not known. Allen *4 
regards pree lampsia as a type of mem 
branous glomerulonephritis which the 
pathologic lesion is indistinguishable from 
the renal lesion of nephrosis. He suggests 
that pregnancy may in some way activate 
an underlying pathologic renal process which 
Is exXpre ssed clinically as prees lampsia with 


each pregnancy. Although the renal funetion 
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studies of the mother revealed a normal 
clearance of inulin and PAH and a normal 
TMpan, the marked decrease in phenolsul 
fonphthalein excretion observed on two oc- 
casions may reflect a residual renal lesion of 
significance. 

The early onset and familial nature of the 


Phenolsulfon- 
phthalein 


nephrosis suggested that a factor might exist 
in the maternal serum which, when trans 
ferred across the placenta, could result in 
injury to the fetal kidney. If an immune 
mechanism is responsible for nephrosis, as 
has been suggested by experimental stud 
ies,** it is conceivable that an antikidney 


Children 


antibody could be formed in the mother 


the 


which would produce familial and congenital 
renal disease in her offspring after placental 
transfer by a mechanism similar to that 
resulting in erythroblastosis fetalis and con 
genital thrombocytopenic purpura, The ori 


Aso 
Units 


gin of the nephrotoxic factor in the mother 
might be related to her previous kidney 
disease or might result from autoimmuniza 


prot., 
Me 


tion against some product of placenta.**** 


= 

4 
= 2 


The possibility that such a circulating anti 
kidney antibody in the serum of the mother 


ESR, 
Mm Hr 


Data 


might account for renal injury of her child 
ren was investigated by a search for anti 


Cholesterol, 


Me Ce 


body using the fluorescent tagging technique 


ratory 


of Coons.**+ Thus far no antibodies specific 


Lab 


for glomeruli have been detected in_ the 


BUN, 
Me 


maternal serum, but further studies of this 


possibility are in progress. 


(iamma 


Summary 


Kidney Biopsy 


The specimens from Cases 1, 2, and 4 


of para-amino hippurat« 


were obtained by surgical exploration of the 


Globaulins 


kidney under general anesthesia. The speci 


men from Case 2 was obtained by needle 
biopsy using the technique described by 
Meurecke et al.** 


The tissue was fixed in 10 neutral 


tubular excretion 


TARLE 
Serum Proteins- Electrophoresis 


technique 


formalin and processed in the usual manner. 
Paraffin sections were cut at 5p, and these 
sections were stained with hematoxylin and 


Tm PAH=maxir 
PAH=para-amino hij 


eosin, azocarmine, and by the periodic acid 
Schiff method, At least five sections of each 
+Dr. Albert Coons, of the Harvard Medical 


School, is conducting this experiment 


May, 1957 
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STUDIES ON FAMILIAL NEPHROSIS 


biopsy were examined, taken from different 
portions of the paraffin block. 


Summary of Pathologic Changes 


The pathologic changes in the four cases 
presented may be summarized as follows 


Case 1.—Surgical Biopsy.—Microscop 
ically the capsular surface of the kidney was 
irregular and showed small depressions as 
sociated with tubular atrophy and interstitial 
fibrosis. The renal vessels appeared normal. 
Almost all the glomeruli appeared pro 
foundly altered. Approximately 754% in any 
one field were shrunken and hyalinized, with 
complete obliteration of capillary loops. Ox 


casional epithelial crescents were observed 


1) 


Low magnification of 


scattered through the section. The remain 
ing glomeruli were large, bloodless, and dis 
tinctly lobulated, and there were varying 
degrees of coalescence and obliteration of 
the capillary loops, with capsular adhesions. 
Considerable quantities of Schiff-positive 
material were observed in these glomeruli. 
In an occasional glomerulus there were acute 
changes manifested by a marked increase 
in the number of endothelial nuclei, thicken 
ing of the capillary basement membranes, 
and numerous Schiff-positive hyaline throm 
bi in the capillary lumens. 

lhe tubules showed pronounced atrophy, 
and there was considerable interstitial fibrous 


tissue proliferation and localized accumula 


section trom the kidney showing four com 


pletely hyalimized, shrunken glomeruli on the left and two lobulated. enlarged glomeruli on the 
right. There is marked tubular atrophy and fibrosis and the remaining tubules appear hyper 


plastic; & 100 
Fig. 4A 


Higher magnification of a glomerulus from the same case as Figure 1, showing 


the distinct lobulation and coalescence and obliteration of capillary loops; * 450 


5 (Case 2) 


“ig 
ous normal glomeruli and tubules; & 100 
Fig. 5A 


Low magnification section from needle biopsy of kidney, showing numer 


Higher magnification of a glomerulus from the preceding section The capillary 


loops appear open, and there is no evident increase in endothelial or epithelial cells; > 450 


lermer et al 
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Fig 4 (Cac — 


A.M 


tions of lymphocytes. Other tubules ap 


peared markedly dilated and hyperplastic. 


Numerous deeply acidophilic casts were pre 
the 
These changes were compatible with 


sent in tubular lumens (ligs. 4 and 
4A) 


an active, chronic glomerulonephritis 


Autopsy (May 7, 1955): The significant 
gross findings included cardiac enlargement 
(200 gm.), pulmonary edema and broncho 
pneumonia, and an acute duodenal ulcera 
The kidneys weighed 120 gm., and 
The 
capsular surfaces were finely granular, and 
left kidney 


which represented the previous biopsy site 


tion 


their capsules stripped with difficulty 


there was a small sear in the 


The cortices of the kidneys measured 4 mm 


Fig. 6 (Case 3) 


involvement manifested by enlargement and hypercellularity 


Higher magnification ot 
and imereased number of 


OA 
the enlargement 
epithelial cell proliferation and glomerular 

Fivw. 7 (Case 4) 
meruh and tubules; 100 

Fig. 7A 


figure, showing the open « 


Low magnification of 


A. JOURNAL 


Low magnification of the kidney, 


a glomerulus from the same section as Figure 2, 
endothelial cells 
tutt 

a section from the kidney, 
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in thickness. Postmortem blood culture was 
sterile. 

Microscopic examination confirmed the 
presence of pulmonary edema, pneumonia, 
and duodenal ulceration. Multiple sections 
from both kidneys showed diffuse involve 
ment of the glomeruli, with varying degrees 
of hyalinization. Occasional large, bloodless, 
hypercellular glomeruli were noted, and 
there was pronounced tubular atrophy and 
interstitial fibrosis. The changes were simi 
lar to those observed in the biopsy specimen 
but were somewhat more pronounced, The 
the 
lesion was chronic active glomerulonephritis. 
Needle Biopsy 


tissue 


final pathological diagnosis of renal 


Case 2. Three frag- 


ments of renal were examined. A 


showing uniform, diffuse glomerular 
The tubules appear normal; x 100 

showing 

There also appears to be early 
right; & 450 
showing 


adhesion on the 
normal glo 


Higher magnification of a glomerulus from the same section as the preceding 
apillary loops and normal number of endothelial nuclet; 


£450 
May, 


93, 1057 
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total of 13 glomeruli were present in the 
sections. In an occasional glomerulus there 


was a suggestive increase in endothelial 


nuclei, but the changes were not diagnostic. 
The glomeruli appeared to be of normal 
size, and there was no capillary basement 
membrane thickening. No changes were 
noted in the tubules or renal vessels. From 
concluded that the 


this specimen, it was 


kidney was histologically normal, The mi 


croscopic characteristics of this kidney are 
illustrated in Figures 5 and 5A. 
Surqu al Biopsy Microscopic 
examination showed the capsular surface to 


Case 3. 


be regular, and the renal vessels and tubules 
appeared normal. The glomeruli appeared 
distinctly enlarged and showed a definite, 
pronounced increase in number of endothe 
lial nuclei. lew erythrocytes were noted in 
the capillary lumens, An occasional glomer 
ulus was hyalinized, and there were scattered 
glomeruli which showed epithelial prolifera 
tion and early crescent formation. The capil 
lary did 
thickened (bigs. 6 and 6A). These changes 


basement membranes not appear 
were consistent with the late stage of acute, 
or early stage of subacute, glomerulonephri 
tis 

Case 4 


Biopsy Histologic 


examination showed a smooth capsular sur 


Surgical 


face and normal tubules and renal vessels. 


The glomeruli were of nermal size, and 


there did not appear to be any definite in 
crease im the number of endothelial or 
epithelial cells 


numerous erythrocytes, and special stains 


The capillaries contained 


failed to reveal basement membrane 


thickening { ligs 7 and 7A) Microscopical 


any 
ly, this appeared to be a normal kidney 


Relation of the Pathologic Changes to the 
Duration of the Disease Process 


that a correlation 
duration of 


the 


It seems noteworthy 
the active 


the 


exists between 


nephrosis in each of children in 
family and the degree of pathologic altera 
tion observed im the renal biopsy specimen 
(Table 8). This relationship would appear 


to support the concept of progressive renal 


Vernier et al. 


damage in active nephrosis as suggested by 
the physiologic studies of Metcoff et al."” 


Results of Therapeutic Attempts in 
Familial Nephrosis 


Despite vigorous treatment, utilizing a 


variety of methods, representing virtually 
every form of the rapy known to be effective 
in producing improvement in nephrosis, not 
a single significant remission has been ob 
served (Table 9) The 


resistance of familial nephrosis to treatment 


in these children 


noted by Fanconi is thus confirmed by the 


present study 


Comment 


Data have been presented to document the 
occurrence of nephrosis in four children of 
a single family. The familial syndrome has 
been investigated in’ an attempt to detect 
differences the clinical course, the 
pathologic physiology, and the pathology of 
the disease which might distinguish familial 
nephrosis from nephrosis as it usually o 
curs. It is apparent that nephrosis began 


at an early age in the members of this 


family. Familial nephrosis appears to be 
very resistant to all the forms of therapy 
which are known to produce remission in a 
large percentage of nephrotic children, These 
two factors confirm the similar findings re 
ported by Fanconi® in a large series of 
familial cases of nephrosis 
In two of the children (Cases 1 and 3) 
edema was observed as early as 4 months of 
age, and protein was present in the urine 
ase 4) at birth. Rennie 
has shown that proteinuria usually precedes 
the 


These observations suggest that the nephro 


of another child (( 


onset of edema by weeks or months 
tie syndrome observed in three of the child 
this 


as familial. Case 2, in 


ren of family was congenital as well 


whom proteinuria 
Was not present at age 5 years but in whom 
protemuria subsequently developed, appar 
ently did not have congenital nephrosis 

The occurrence within the members of a 
single family of a clinical spectrum ranging 


from transient nephrosis, through persistent 


A.M 


Taste &—Relation 


Auge at Biopsy 
4 mo mo 
27 mo 273 mo 
7 yr yr. 


pure nephrosis, to mixed nephrosis and 
nephritis, and finally to chronic glomer 
ulonephritis with nephrotic manifestations 
speaks strongly for a unitarian hypothesis 
in relation to the etiology and pathogenesis 
of this 
believe that 
suffer from a single disease expressing itself 
in different ways, depending upon the dura 
tion and intensity of the nephrotic process. 
The results of the present studies support 
and Hey 


disease. It reasonable to 


all the members of this family 


appea rs 


the conclusion of Barnett et al 
mann et that the nephrotic 


single 


syndrome 


in children is basically a disease 


which may or may not include manifesta 


tions of nephritis. 
The 


hypothesis concerning the pathogenesis of 


clinical evidence for a unitarian 


nephrosis gains strong support from the 
pathologic findings in these cases 

Bell *! focused attention on the glomerulus 
as the primary site of renal pathology in 
nephrosis, and most workers now regard the 
tubular changes as secondary to the alter 
ations of glomerular function. In our four 
cases study of the biopsy material with the 
light microscope revealed normal architec 
ture in Case 2 (transient nephrosis), mini 
mal proliferation changes or no renal lesion 
in Case 4 (“pure” nephrosis), the prolifera 
characteristic of subacute 
Case 


tive changes 


glomerulonephritis in (mixed 
nephrosis), and the severe scarring and pro 
liferation characteristic of chronic glomer 


Taste 


Duration of Disease 
7 yr yr. post-recovery 
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of Pathology to Duration of Active Nephrosi 


Microscopic Diagnosis 
Normal 
Normal 
Subacute glomerulonephritis 
Chronic glomerulonephritis 


ulonephritis in Case 1. Thus, virtually the 
whole pathologic spectrum known «to be 
associated with the nephrotic syndrome was 
observed among the members of this one 
family, in which it can be presumed that a 
single pathogenic mechanism underlies the 
disease. These observations are consistent 
with the findings of other investigators who 
studied the pathology of sporadic nephro 
studies, 


$146 


sis and, as do the clinical 
favor a unitarian concept of the etiology 
and pathogenesis of the nephrotic syndrome 
in childhood, 

lurther evidence supporting the unitarian 
hypothesis was obtained by examination of 
the kidney biopsies of the children of this 
family with the electron microscope. Indeed, 
an abnormality of the epithelial-cell layer of 
the glomerular capillary membrane, common 
to all the 
microscopic level in each of the children.*? 


was observed at the sub 


CaSCS, 


Although the nephrotic syndrome ob 
served in four siblings is indistinguishable 
in its clinical, physiologic, and pathologic 
manifestations from nephrosis occurring 
sporadically, several apparent differences de 
serve further comment, 

Our observations on familial nephrosis 
agree with those of l-anconi,” who reported 
that 
is severer and the prognosis is worse than 


that of sporadic nephrosis; (2) 


(1) the familial form of the disease 


the familial 
nephrotic syndrome occurs at an earlier age 


than does sporadic nephrosis, and (3) the 


Therapy Attempted in Familial Nephrosis 


Hormone 


Infusions 
Plasma or 
Albumin 


Patient Infections Corticotropin 
Spontaneous 


Numerous Measles x 6 days 


lO days 
17 days 
12 days 


Measles. 
chickenpox 


courses 


mechlorethamine tiydroehloride (nitrogen mustard). 
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(150 Mg/Sq. M.) (300 Mg/Sq. M) in 2 Days 


17 days 


HN, 
(OA Mg. 


Typhoid 
Vaccine 
Fever 


Cortisone Malaria 


Fever 
xX days 


P. vivax xX 2 
no infection 


5 courses 


Fever 
x W days 


2 courses P. ovale 
(no infection 


x 15 days 
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ON FAMILIAL NEPHROSIS 


familial nephrotic syndrome appears to be 
more resistant to treatment than sporadic 


nephrosis. 


Although it may be true that familial 


nephrosis, in general, tends to have an 
earlier onset than sporadic nephrosis, this 
is not uniformly the case. For example, we 
have recently studied eight cases of sporadic 
nephrosis which had their onset during the 
first year of life,** and in one of the cases 
included in this report familial nephrosis 
had its onset as late as the fifth year of life. 

It seems possible that the early onset of 
familial nephrosis, the poor prognosis, and 
the failure to respond to therapy are related, 
since the children with sporadic nephrosis 
whose disease began early in life similarly 
have had a poor prognosis and have been 
resistant to treatment. Indeed, it seems pos 
sible that failure to respond to therapy is a 
function of the severity of the disease. 

The early onset of familial nephrosis 
( beginning on the first day of life in one of 
our cases) might be interpreted as evidence 
against the possibility that infection or a 
hypersensitivity reaction to infection play a 
significant role in the pathogenesis of the 
disease 

It is of course possible that although 
familial nephrosis and sporadic nephrosts 
are clinically and pathologically similar, as 
our studies indicate, their etiology and 
pathogenesis may differ. 

Our failure to demonstrate circulating 
antibody to renal tissue in the serum of the 
mother of the children in this family may 
be interpreted as evidence that a mechanism 
other than immunity is involved in the 
etiology of the familial disease. A heredi 
tary factor is suggested by the family his 
tory. Hereditary transmission of renal 
tubular disease is recognized,“* it 
seems possible that hereditary renal glomeru 
lar disease might occur. The delayed onset 
of familial nephrosis in Case 2 at 5 years of 
age, however, makes it necessary to postulate 
that if a hereditary factor is responsible for 
the familial disease its effect may be delayed 


by a period of at least 5 years. 


l’ermier et al. 


Summary 


description of four cases of the 
nephrotic syndrome occurring in a single 


family is presented, 

The clinical spectrum of the disease ob 
served in this family included transient 
“pure” nephrosis, persistent “pure” nephro- 
sis, so-called mixed nephrosis-nephritis, 
and chronic glomerulonephritis with the 
nephrotic syndrome 

Iixtensive investigation failed to reveal 
any fundamental difference between familial 
nephrosis and sporadic nephrosis. 

Studies of the parents and a half brother 
of the involved children are presented, and 
the significance of maternal renal disease is 
considered 


Studies of biopsies of the kidney of each 
of the children revealed a pathologic spee 
trum ranging from normal renal tissue 
through intermediate stages of abnormality 
to advanced glomerulonephritis 

The hypothesis is presented that, originat 
ing within a single family, these four cases 
of nephrosis have a single etiology and 
pathogenesis, 

The demonstration of a broad clinical and 
pathologic spectrum of the disease within 
a single family is presented as an argument 
favoring the unitarian concept of — the 
nephrotic syndrome in childhood, 


University of Minnesota, The Medical School, 
Department of Pediatrics 
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Erythrocytes and Hemoglobin of the Blood in Infancy 


and Childhood 


Factors in Variability, Statistical Studies 


GEORGE M. GUEST, M.D., and ESTELLE W. BROWN, B8.5., Cincinnati 


This paper presents a summary of hem 


collected during the years 


Some have been published 


atologic data 
1932 to 1942. 
previously in 
with problems of iron-deficiency anemia. 
At the time the plans 
for more complete 


reports dealing particularly 
1-5 


studies were done 


were made statistical 
analysis of the assembled data, but various 
circumstances delayed the completion of 
that part of the project. The data are 


presented in tables and charts designed to 


now 


emphasize the sequence of changes in char 
acteristics of the erythrocytes of infants 
and children at different ages and to demon 
strate certain patterns of variability in those 
characteristics observed within different age 
groups, 

The data were derived 
1735 samples of blood from infants and 
children selected at random, at ages from 
birth to 16 years. Of these, 1568 samples 
were from children full 
single birth, and 167 samples were from 


from studies on 


born at term, of 


twins, triplets, and prematurely born infants. 
Data from the latter were tabulated sepa 


rately. These infants were treated as a 


single group because hematologically they 


appeared to follow similar patterns. lor 
brevity these infants are referred to as the 
Only 


individual 


“premature group.” a single sample 


was drawn from some infants, 


but from others samples were drawn serially 
at varying intervals while the infants were 


followed closely during periods of time 


Submitted for publication Nov. 26, 1956; ac 
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cepted Feb, 13, 


From the Children's Hospital Research 


Foundation and The Department of Pediatrics, 


University of Cincinnati College of Medicine 


from two to five years or longer. The ob 
servations include samples from infants and 
children in the hospital, outpatient clinics, 
and orphanages, children both well and sick 
and from families of varying economic 
levels, but no patients with primary blood 
dyscrasias, and none who had ever received 
transfusions or any form of antianemic 
therapy. All were white, with known birth 
weight and birth order. Many studies on 
Negro infants were done but are not in 
cluded in the present report because they 
did not represent a good sampling of the 
Negro population. 

We believe the subjects included in the 
present report comprised a representative 
sample of the white infant and child popu 
lation of Cincinnati. Although most of the 
data were gathered 20 years ago, current 
observations in the hospital and outpatient 
clinic indicate that the 
deficiency disclosed by the indices here de 


incidence of iron 


scribed remains essentially unchanged 


Laboratory and Statistical Methods 


All measurements were made in the research 


laboratory. Blood samples were drawn by vein 


puncture and delivered into heparinized vials 


from which the blood was taken for the various 


tests Hematocrit measurements were made 


in quadruplicate by the capillary tube method 


of Guest and Siler” For cell counting, duplicate 
dilutions were made in certified hemocytometer 
pipettes which were agitated mechanically 
Double filled 
each pipette, thus making quadruplicate counts 


blood 


termined at first as carboxyhemoglobin by the 


counting chambers were from 


for each sample. Hemoglobin was de 


Palmer method,” later as oxyhemoglobin, in a 


photoelectric colorimeter tjoth methods were 


standardized by determinations of oxygen ot 


LRYTHROCYTES AND HEMOGLOBIN 


carbon monoxide capacity by the Van Slyke 
method.” The indices of mean corpuscular vol 
ume (MCV), mean corpuscular hemoglobin 
concentration (MCHC), and mean corpuscular 
hemoglobin (MCH) were calculated as usual, 
according to Wintrobe.” 

Undoubtedly the least accurate measurement 
is the red cell count, but the errors mherent 
in counting were thoroughly studied and pro 
cedures were developed to reduce technical 
errors to a minimum. When technical errors 
are minimal the number of cells counted on each 
square of the counting chamber should be 
distributed in a Poisson series; the mean divided 
by the variance should be close to one 
(Fisher). Random sampling of large numbers 
ot our cell counts revealed values for the mean 
divided by variance satisfactorily close to this 
expected theoretical figure 

The assembled data were transterred to 
Il. B. M. punch cards. A card was punched 
for each blood sample and repeated samples 
irom the same child were identified by case 
number. Data from twins and premature infants 
were tabulated separately The cards were 
sorted by age im days and by birth order 
These data were printed on sheets m such a 
manner as to make them readily available for 
statistical calculations and for construction of 
tables and charts \ll statistics were calculated 


directly from these printed sheets, thus avon 


ing the error due to grouping 


Hematocrit versus Hemoglobin 


Data from 1241 samples of blood from infants and children, 3 months to I4 years 


BLOOD 


With the exception of blood samples taken 
at birth or during the first 10 days of life, our 
sampling was not initially planned on the basis 
of age. Samples were taken at random from 
infants and young children as they presented 
themselves. Very early in the study it became 
obvious that age was the most important vari 
able in the interpretation of all findings. There 
fore, for presentation and for statistical analysis, 
the samples were grouped in such a manner 
that the figures would best reflect the changing 
patterns, During the neonatal period, when 
changes are extremely rapid, the span for each 
group is short; after 3 months, when the 
changes are more gradual, the span is increased 
to two months; after 2 years it is increased to 
six months, and finally to a year or longer 
These groupings appear reasonably satisfactory 
for purposes of the analysis, with the possible 
exception of those tor the first few days oft 
lite 

The arithmetical mean, or average, is pre 
sented in the tables and charts as a measure 
of central tendency. In age groups in which a 
certam degree of stability has been achieved, 
as at 6 months, or agai at 3 years, the arith 
metical mean is a satistactory figure, but in 
periods when values are changing rapidly it 
must be regarded more critically. During the 
periods in which variability was greatest we 
were forced to conclude that no statistic would 


adequately describe the situation In mest 


Red Cell Counts versus Hemoglobin 


6 20 22 26 28 3B 40 42 4 46 46 SO 


i 
ematocrit per cent (midpoints of groups) 


Red Cell Count M/cmm ( midpowts of groups) 
25 27 2931 33 35 37 39 41 435 45 47 495i 535557 596! 


2 3431 1 60 
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3 5327094614271 7 5 11342 
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43 
i 5 
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HIGH DEGREE OF CORRELATION 


Guest—Brown 


Fig. 1.—Correlations of values for 
red cell 


LOW CORRELATION £*.397 


hemoglobin whole blood—hematocerit 
counts 
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cases, however, the use of the arithmetical mean 
does not seriously distort the facts and we have 
used it as the most familiar form of average 
It must, however, be borne in mind that in 
many age groups the average figure does not 
represent Standard 
deviations are presented as a measure of vari 
ability within 
significance a 
(P=0.05) or 
convention as indicating a 


expected normal values 
tests of 


100 
according to 


each group. In all 
probability of in 
accepted 


less was 


significant difference 
Figure 1 serves to emphasize the relative im 
portance of between the 
directly 1241 
samples of blood from infants and children from 
3 months to 14 age 
of the values for 


corresponding values for hematocrit and red cell 


and interrelationships 


three determined values. Data on 


years of are arranged for 


comparison hemoglobin with 


The table demonstrates a high degree of 
0.896) 


tocrit and hemoglobin values 


counts 
positive correlation (r between the hema 
Far less correlation 
exists between the red cell counts and the hemo 
0.397) 


frequently 


globin values (r It is obvious that high 
cell 


hemoglobin values 


counts were associated with low 


In more than 25% of samples 
with hemoglobin content less than 11.5 gm. per 100 
cc., the corresponding red cell count was 5,000,000 
or more. Thus, in all of these samples the MCH 
values were 23yy or less, indicating moderate to 
One must conclude, therefore, 
taken 


even be very 


severe hypochromia 
that the cell 
formative and may 


count alone often is not in 


misleading as an 


index of anemia, particularly at ages when tron 


deficiency anemias are most frequently encountered 
Hemoglobin in whole blood has been traditionally 
used as an index of anemia, but when the red 
cell count is high both hematocrit and hemoglobin 
may be close to the expected 


whole blood 


levels even in the moderately 
None of the 


with 


normal presence o1 


severe iron deficiency three direct 


measurements 18 aS mtormative regard to 


iron-deficiency states as the three calculated in 


MCV, MCHC, MCH, 


quantitative indications of microcytosis and hypo 


dices and which give 


chromia 

Presentation of Data and Comment 
Table 1 
clearly that the incidence of iron-deficiency 


Figures presented in indicate 


‘TARLE 


Cincinnati; Observations by M. | 


1054 
Number of Observations 


Hb Less than 
10.5 Gim Ce. 
mo. to yr. 
1 yr. to 2 yr. 
2 yr. to 3 yr. 
Total 


488 


Per Cent 


anemia among infants of our community is 
about the same today as it was 20 years ago, 


when the data analyzed in the present paper 
were collected. Recently, Dr. M. E. Lahey ® 
summarized hematologic data on 1500 chil- 
dren successively admitted to the Cincinnati 
Children’s Hospital in 1954. All 
whose hemoglobin was less than 10.5 gm. 
per 100 cc. of whole blood were thoroughly 


children 


Among 314 children between the 


ages of 6 months and 3 years, 69, or 22%, 


studied. 


were positively diagnosed as having iron 
deficiency anemia after anemias due to 
bleeding or chronic diseases were excluded. 
During the years of our study, 1932 to 1942, 
123, or 20%, of 613 children of the same 
age group were classified as having anemia 
of iron deficiency, with levels of hemoglobin 
in whole blood less than 10.5 gm. per 100 ce. 

Full-Term 


Table 2 summarizes data on 1568 samples of 


and Premature Infants 
children at 
For each of the 
25 age groups figures are given for the 


blood from infants and ages 


from birth to 16 years. 


mean values for hematocrit, red cell counts, 
and hemoglobin, and the three calculated 
indices MCV, MCHC, and MCH, with the 
respective standard deviations and standard 
errors. 

In Tables 3 to & frequency distributions 
of the various values are listed, grouped by 
Among the figures for 
the 


approximate position of the mean within 


age as in Table 2. 
frequencies, bold face type indicates 
each age group. Note that the widest ranges 
of values occur in the neonatal period and 
18 months, the 


ranges occur at about 3 to 6 months and 


at about while narrowest 
again at 3 years. 
The same patterns of variation with age 


are demonstrated graphically in the scatter 


1.—Incidence of Anemia Probably Due to Iron Deficiency in Infants 
Lahey, 1954 and by Ourselves in 1932-1942 


1932-1942 
Number of Observations 
Hb Less than Per Cent 
10.5 Gm/100 Ce. 
24.3 35 
30.0 205 78 
9.0 10 
22.0 i 123 


Total 
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BLOOD 


PACKED CELL VOLUME (Hemotocrit) 


PER CENT 


COR 


| YEAR 2 VEARS 3 YEARS 


NEONATAL PERIOD 


T 


T 
100 


7 T 
DAYSO 10 20 »” 40 
2.—Packed cell volume 
from birth to 3% years 

tor age atter the 


big 
at ages 


of scale 


where each dot rep 
In these charts 


charts, Figures 2 to 7, 
resents a single observation. 

the smoothed curves indicate 
the the values. In 
charts the scale representing the first 76 days 
the striking 


approximately 


position of mean the 


is broadened to emphasize 
changes characteristic of the neonatal period. 
The distribution of the dots in Figures 4 
and 7 shows especially clearly the high inci 
hypochromia, 
indicating iron deficiency, the 
the first year and greatest during 
The horizontal alignment 


dence of microcytosis and 
apparent at 
end of 
the 


of the dots in Figures 2 and 4 resulted from 


second year. 


dropping figures after the decimal point 
Data on the 167 samples of blood from 
the “ Table 9, 


arranged in the same manner as in Table 2, 


premature group” are listed in 
and frequency distributions of these values 
Tables 10-15. tables 
the patterns of changes immediately follow 
ing shown so clearly as for 
the blood 


samples were drawn from the small prema 


are listed In these 


birth are not 


full-term group because fewer 


Guest trown 


she cho che ole che who whe 


AGE 


(hematocrit) in cord blood and in blood drawn from infants 
In this and in the following scatter charts note the change 
neonatal period of 76 days 


ture infants and the age groupings were 
made broader. 

In Figure 8 represent 
mean values at different ages for the full 
term and the infants. During 
the period from birth to about 3 months of 
age 
the 
full-term and premature infants; even after 


difference 


smoothed curves 


premature 
there was no significant difference in 
average hematologic values between the 


ward, there was no significant 


between average red cell counts in the two 
the 
hemoglobin in whole 


groups. Irom 3 months on, however, 
values for hematocrit, 
blood, and size and hemoglobin content of 
the the fol 
lowed a more rapid downward course, At 
about 8 months of age the 


fants had an average of only 


red cells in premature group 
premature in 
8.7 


whole 


gm. of 
blood ; 


hemoglobin per 100 cc. of 
all had microcytosis and very 
globin indices, MCHC and MCH ( Table 9) 

The curves in igure 8 representing aver 
the 


have 


low 


“premature” would 


fallen 


ages in groups 


course lower levels had not 
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Fig. 3.—Red blood cell counts—millions per cubic millimeter. 
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hig. 4.—Mean corpuscular volume (MCV), cubic microns 
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many of the prematures been treated with 
When the found ap 
anemic 


iron values were 


proaching levels, therapy was 
started, and subsequently these infants were 
omitted from the series of untreated cases 
upon which this chart is based. The effects 
of iron therapy were amply discussed in 
earlier reports, 

Variability at Different Ages 
natal period is a time of great variability 
in the blood values, both in individuals and 
between members of a group. At any given 
moment, until such time as the fetal type of 
cell has been replaced by the adult type, we 
expect that each blood sample will 


The post 


may 
contain cells of both types in varying pro 
portions. Each average computed on a given 
group, therefore, will be a figure based not 
necessarily on the so-called normal curve 
of error, but on a curve 
skewed to the left or to the right or even 
at times on a U-shaped curve of distribu- 


which may be 


tion. Each age group during this period 
contains individuals in which the process of 
cell replacement is more or less complete, 
The 1-48 
hours, is characterized by rapid changes in 
the blood picture, as indicated in Table 2 
In the group of full-term infants, hematocrit 


immediate postnatal period, 


Guest—Brown 


AGE 


Hemoglobin in whole blood, grams per 100 cc 


values increased from an average in cord 
blood of 52 to an average of 58% at one 
day and then slowly decreased to about 


33 at 2 to 3 months. The average red 
cell count rose from 4,600,000 in cord blood 
to 5,300,000 at one lay 
remained at 5,000,000 or more for the first 
10 days and then decreased to reach a low 
figure of 3,700,000 at 2 to 3 months. Aver 
age values for hemoglobin in whole blood 


The average count 


increased from 17.1 gm. per 100 ce. in cord 
blood to 19.4 gm. at one day, remained close 
for the first 10 days, 
and then decreased to to 3 
months, During this period the average 
values for MCV and MCH steadily de 
creased and MCH¢ 
at about 3 months each of the three caleu 


to 19 gm. per 100 cx 
12.7 gm. at 2 


steadily increased until 


lated figures approached the expected “nor 


mal” adult values. Values for hematocrit, 
red cell count, and hemoglobin in’ whole 
blood, however, were well below expected 
adult levels. At this time the majority of 
the infants exhibited some degree of anemia 


The 


initial increases in values and the subsequent 


of the normochromic, normocytic type 


decreases are of decided statistical signifi 
cance (P is less than 0.001 in almost every 
These cell 


instance ). trends in red count 
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Fig. 7.—Mean corpuscular hemoglobin (MCH), micromicrograms per cell 
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70) RED CELLS 


HEMATOCRIT 
Vol. % 


OF BLOOD 


o—o Full term, single birth 
x-~-x Premature and twin or triplet 


_COUNT 
M/l00cc. 


T 


0 100 


Fig. 8.—Curves represent averages of 


DAYS 


several blood values among full-term and 


premature infants at different ages from birth to 600 days 


and the indices MCV, MCHC, and MCH 
during the first 76 days are represented 
graphically in Figure 9. 

Figure 9 portrays the effects of new cells 
entering the circulation and the disappear 
ance of fetal cells. The large fetal cells are 
moderately hypochromic, indicated by the 
average MCHC values of about 32.5 gm. 
per 100 cc. at birth. While the average red 
cell count rose sharply after birth the MCV 
values decreased, even during the first few 
hours. values 


neonatal Concomitantly the 


Guest—Brown 


for MCH fell while the values for MCH¢ 
rose as normochromic cells entered the cir 
culation in increasing numbers, finally re 
placing the large hypochromic cells of fetal 
life. At 30 to 60 days the fetal type of 
cells have largely disappeared and the circu 
lating cells are mostly of the mature, adult 


type. At between 60 and 90 days the aver 


age figures for hematocrit, 33.1%, and red 


cell count, 3,770,000, were the lowest found 
in any age group. Subsequently the average 
and red cell count 


values for hematocrit 
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RED CELLS ~count 


MEAN CELL VOLUME 


HEMOGLOBIN: MCHC MCH 
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DAYS 


Fig. 9 Curves represent average values for red cell count, MCV, MCHC, and MCH in 
blood of full-term infants from birth to 76 days 


rose rather sharply, obviously because of was demonstrated graphically by the histo 
more cells entering the circulation. After grams employed in two of the earlier 
9) days the average values for MCV, reports ** to illustrate the frequency distribu 
MCHC, and MCH, however, all continued — tions of the several blood values at different 
to decrease as an increasing number of the ages. The histograms suggest distinct bi 
infants were developing the characteristic modalism for values found within the group 
blood picture of iron-deti 1eney anemia. during the second year, especially apparent 

Variability observed in the second year in the distributions of values for size and 
arises from causes quite different from those hemoglobin content of the cells. At this 
discussed above. This is the period during time there is apt to be wide variability in 
which different degrees of iron-deficiency all characteristics of the red cells in many 
anemia may develop and recovery may occur of the blood samples as well as wide vari 
after varying periods of time even in the — ability between individual infants within the 


absence of specific therapy. During these groups. In the absence of comprehensive 
months our sample included infants with all studies of cell diameters we have no meas 
degrees of iron deficiency as well as infants urement of variability in the characteristics 
whose blood values closely approximated of the red cells that make up a cell popula 
those of the average normal adult. This tion within individual samples of bleod 
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TABLE 


Brown 


Per Cell, MCH, y, y 


In cells, MCHC, 


In Whole Blood 
Gm. per 100 Ce. 


Mean+ 


Count, M/Cu. Mm. MCV, Cubie Microns 


Volume per Cent 


No. of 


Age Span 
in Days 


Cases 


Gm. per 100 Ce. 


Mean+ 


Mean+ s+SE, 


s+SE, 


siSE, 


AND 


SEa 


SEa 


0.455+0.083 


117 


Cord Blood 


HEMOGLOBIN 


OF 


BLOOD 


In general it may be said that in the 
neonatal period variability in blood values 
may be ascribed mostly to physiologic ad 
justments to extrauterine life and in the 
second year mostly to nutritional differences 
between individual infants, especially in 
their iron stores. The variability at different 
periods is demonstrated numerically in the 
frequency distribution tables and graphically 
in the scatter charts; it is reflected also in 
the elevated values for standard deviations 
and standard errors common to all the fig 
ures in the neonatal period and in the second 
year. 

Birth Order and lron-De ficiency Anemia 

Early in the course of these studies we 
observed that in some families the successive 
siblings of infants in whom iron-deficiency 
anemia had been recognized showed ten 
dencies to develop anemia at earlier ages 
and to a severer degree than the preceding 
siblings.*° A plausible explanation then of 
fered was that the successive siblings suf 
fered increasingly severe iron deficiency 
because the mother's iron stores were de 
pleted by successive pregnancies. If so, 
then it appeared likely that, in general, the 
first-born infants would be least prone to 
develop anemia 

Such tendencies were relatively easy to 
demonstrate within a few individual families 
when serial studies were done on successive 
infants followed from birth. When dealing 
with the general child population, in contrast 
to the families, scrutiny of individual case 
histories revealed a situation more difficult 
for statistical interpretation Successive 
siblings of children known to be anemic or 
to have had anemia were frequently lost to 
our series because they received some form 
of iron as prophylaxis, sometimes before a 
laboratory diagnosis of even mild anemia 
could be made. This made it more difficult 
to be sure that the samples would be un 
biased. Lecause later siblings in the family 
groups were frequently eliminated from the 
series, our whole group necessarily con 
tained fewer later-born anemic infants than 
would be expected. Nevertheless, analysis 
of the total series did yield statistical evi 
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Taste 10 


Packed Cell Volume (Hematocrit); Frequency Distributions at Different 
Ages—Infants of Premature or Twin or Triplet Birth 


Age Span in Days 


10-20 


dence supporting the hypothesis that had 


been based on observations on individual 


families 


Analysis of the influence of birth order 


was confined to children within the age span 
most critical for the development of iron 
deficiency anemia. The data analyzed were 
from 461 samples of blood from children 
between 3 months and 1', years of age and 
790 samples of blood from children between 
Red Blood Cell 


Tame (Counts; 


30-90 


91-151 152-212 213-273 274-334 335-304 305-821 


3 months and 3! years of age. The num 
bers of samples from children in each age 
group, with position in the family, are listed 
in Table 16. 

lor evaluating differences between the 
different groups of siblings four indices of 
anemia were chosen: hemoglobin in whole 
blood, mean corpuscular volume, mean cor 
concentration, and 


puscular hemoglobin 


mean corpuscular hemoglobin, Analysis of 


Frequency Distributions at Different Ages 


Infants of Premature or Two or Triplet Birth 


Cord 
Blood 


M ilhions 
per Cu, Mm 


6.26.49 


Age Span in Days 


151 152-212 213-273) 305-821 


l 
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Per Cent Blood 
70-719 1 
(6-67 9 
64-669 
62-639 2 
1 
%-67.9 2 2 
14-659 4 
62-639 4 2 1 
2 4 
44-499 1 
6-479 1 
44-454 
42-43 9 2 
4-419 4 
2 
6-379 2 4 
i 3 
3 3 6 
30-819 2 2 & 4 
2-209 2 3 i 2 7 
26-27. 1 2 2 4 
24-269 i 
22-23.9 2 
20-210 
is-19.9 
16-17.9 1 1 
14-169 1 
12-149 i 
Total 15 12 20 a3 ” 6 17 il ” 35 
— 
5.65.79 2 1 
5.46.50 2 1 3 
5.2-6.39 2 1 1 l 
5.06.19 2 2 1 1 2 2 1 2 
‘ 4 3 3 
464.79 1 3 
144.50 2 5 
1.04.19 2 2 1 
5.53.00 
3.6-3.79 2 2 2 2 
3.4-3.50 2 
3.2-3.49 1 s 1 
3.0-3.19 2 1 
28 2.99 1 4 2 
2.62.79 1 1 
2.4-2.50 2 
2.2-2.30 
2.0-2.19 
: 1.90 i 
1.1.70 
14-150 
Total 12 2 33 6 17 
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12—Mean Corpuscular Volume (MCV); Frequency Distributions at Different 
Ages—Infants of Premature or Twin or Triplet Birth 


Age Span in Days 
Cubie Microns Cord 


134-137.9 
130-133.9 
126-129.9 
122-125.9 l 
118-121.9 ‘ 
‘ 
110 
106 


Total 


Paste 13.—Hemoglobin in Whole Blood; Frequency Distributions at Different Ag 
Infants of Premature or Twin or Triplet Birth 


Age Span in Days 


Grams per 100 C¢ Cord 
Blood 152-212 213-273 274 304 


2 
4 
2 
i 
3 


Paste 14—Mean Corpuscular Hemoglolin © oncentration (MCHC); hrequen 
Distributions at Different Ages—Infants of Premature and Twin or Triplet Burth 


Age Span in Days 


Grams per Cord 
Blood 162-212 213-274 274 334 $45 304 #21 


214 
Total 


1 4 
2 i 
2 4 2 
‘ 7 4 
w-101.9 2 45 2 
“479 ” 
93.9 2 ‘4 2 
‘4 
S2-85.9 2 
78-519 2 
42 65.9 2 2 
O10 2 2 1 
W-53.9 2 2 
“49.9 
23 23.9 
22-22.9 
21-219 
22.49 l 
19-19.9 2 
18.9 4 ‘ 
17-179 3 2 2 
15-159 i 
13-13.9 2 
12-12.9 
‘4 2 
10.9 7 4 4 2 ‘ / 
049 ‘ ‘ 4 2 
7-7.9 2 4 : ‘ 
55.9 2 
444 
37-37.9 1 
2 
35.9 ‘ 5 | 
4-44. 2 2 4 12 1 2 
43-33. ‘ 5 2 
42-32.9 2 4 " 
30.4 2 2 ‘ 
25-250 ‘ 
7-29 i 2 | 
25-25.9 2 i 
4-249 2 
23-23.9 2 2 
22-22.9 4 
15 12 » $4 17 i 


A.M 


Tasre 15. 


M icromicrograms 


SS 


3 


the data demonstrated that the first-born 
infants had higher average values for each 
of these indices than later-born infants. In 
each case the differences observed, although 


small, were of decided statistical significance. 


The differences were most pronounced when 
1% 


years of age were considered, but the differ 


those infants between 3 months and 
ences were also significant for children be 
tween 3 months and 3'% years of age. For 
both groups the probability that the observed 
differences were due to errors of random 
sampling was less than 1 in 1000 (??<0.001) 
for hemoglobin in whole blood, MCTIC, and 
MCH. The difference for MCV was sig 
nificant at this the 
smaller group and at 0.02 for the group 
of age. 
Further analysis indicated that the differ 


about same level for 


between 3 months and 3!) years 


ences were greatest between the first-born 


TABLE 16 


Position 
in 
Family 


16 
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Mean Corpuscular Hemoglobin (MCH); Frequency Distributions at 
Different Ages—Infants of Premature or Twin or Triplet Birth 


Age Span in Days 


0-90 


Midpoint of Age Groups (Mo 


91-151 182-212 213-273 «274-334 335-394 305-821 


and infants whose birth order was fourth 
or later. The differences existed but to a 
slightly less significant degree between the 
successive groups, i. €., first-born compared 
with second-, second- compared with third-, 
third and all 


later-born siblings. 


compared with the fourth 
In igure 10 smoothed 
curves present graphically the mean values 
found at different first-born 
infants and later siblings. The curves show 
clearly the favored position of the first-born 


ages among 


infants. 

lor comparing the incidence of iron-de 
ficiency anemia in first-born infants with its 
incidence in later-born infants, we used the 
mean corpuscular volume, MCV, as an index 
of the deficiency state. The data were arbi 
trarily divided into three groups, in which 
values less than 70 cu.n were assumed to 
indicate severe anemia, values from 70 to 


Birth Order Within Age Groups 


Total 
Total 
18 Mo, 


74 
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Blood 4 10-29 
4 1 1 
4 2 
6 2 4 
$2 2 6 1 
» 1 7 2 2 
1 7 3 
26 1 1 
2A 1 2 1 1 
22 
2» 2 6 1 
2 2 
16-1 1 4 1 2 
14-1 4 4 2 
12-1 1 2 2 
10-1 1 1 
12 33 6 17 ll 9 
| 
4 6 10 12 “4 
& 
2 22 19 25 20 19 19! 35 20 22 ais 
12 s 7 7 4 5 7 6 My s 13 10 12 6 105 
4 3 ‘4 7 ‘ 37 5 7 5 7i 
4 4 4 6 j 2 4 2s 1 4 4 3 2 42 
6 4 1 2 l 21 2 41 
2 1 4 2 l 1 
10 l l 3 4 
il 1 1 1 3 3 
12 1 1 2 1 3 
13 
15 
16 1 l 1 
71 62 4 57 51 53 53 461 47 103 
504 
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Taste 17 


OF BLOOD 


Incidence of Microcytosis in First-Born Infants Compared with Later 


Born Infants 


461 Infants 


Ages 3 Mo. tol *4 Yr. 


Birth Order 


First-Born 
MCYV, Cubic Microns Per 
Number Cent Number 
Less than 70—severe anemia 
70 to 77.9—moderate anemia 
78 Of More—no anemia 
Totals 


19.4 
314 
49.2 


x-square=8.9, p=0.01 


cuz indicated moderate anemia, and 


values 78 cu.n or more indicated no anemia. 
A two by three cort*ngency table (Table 
17) 


pected values were calculated for the group 


was constructed » this basis, and ex 
of children at ages 3 months to 14 years 
and the group at ages 3 months to 3% years. 
In both groups there were fewer first-born 
and more later-born siblings among the in- 
fants classified as having moderate to severe 
anemia and more first-born and fewer later 
the than 
would be expected. 
months to 1! years the value of y-square 
was 8.9, indicating a probability of about 1 
in 100 (P=0.01) that the difference 
tween observation and expectation could be 


born siblings in normal group 


For the age group 3 


be 


due to errors of random sampling; for the 
age group 3 months to 3!) years the value 
of y-square was 11.3, with a value for P 
of less than 0.001 

The figures on incidence that 
microcytosis occurred more frequently in 
In 


indicate 


later-born siblings than in the first-born. 
the group of infants 3 months to 1% 
of age, MCV values of less than 78 cu.p 
occurred in 50.8% of first-born and in 64% 
in the group from 3 


years 


of later-born infants ; 
months to 3% years of age the respective 
percentages of MCV values less than 78 cu.p 
were 46.8 and 58.7 

These findings are in accord with observa 
tions made on single families previously 
reported.*® Lor the large group they are 
particularly impressive, masmuch as many 
later-born siblings of known anemic children 
were automatically omitted from the series 


because they were treated with iron 


Guest—Brown 


Later-Born 


700 Infants 
Ages 3 Mo. to3'y Yr. 
Birth Order 
First-Born Later- Born 
re Per 


Per 
Cent 


er 
Cent Number Cent Number 


7.0 
37.0 


a7 
x-square 11.4, p<0.001 


Comment 

Students of nutrition constantly face ques 
tions as to what values found within ob 
served ranges of measurements of various 
characteristics for a given group of indi 
viduals may be considered normal and what 
values may be considered optimal or most 
“Normal” well defined 


as average when observed values are dis 


desirable. may be 
tributed normally, in the mathematical sense, 
and variability is low; for example, birth 
weights of infants (Anderson et al.,"* Figs. 
1 and 2). In the case of body temperature 
the normal may represent an upper limit, be- 
low which physiologic variation may com 
monly occur. Again, normal may signify the 
desired or optimal value, for example, pH of 
the blood, which is a value normally main 
tained within extremely limits of 
variability, in which case normal and optimal 


narrow 


might be used as synonyms. In our group of 
premature infants at & months of age, the 
low values for hemoglobin in whole blood 
The 


de- 


range 
average value of &.7 gm 100 ce. 
scribed the group well and could therefore 


were distributed over a narrow 
per 
be considered “normal” for an untreated 
group of premature infants of that age. It is 
obvious, however, that this ts not an optimal 
figure in the physiologic for any 
group of &-month-old Such 


siderations indicate that values designated as 


sense, 
infants con 
normal may be but are not necessarily op- 
timal. Physiological and biochemical char 
acteristics are influenced by many factors, 
endogenous and exogenous, which must be 
recognized and rigidly specified in interpret 
ing data 
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COUNT 
cc 


WHOLE HEMOGLOBIN 
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gm./l00cc 
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o— First-born infants 
x---x Fourth-born and later siblings 


"100 300 


hig. 10.-Curves averages of 


later-born imfants 


represent 


We have used statistical methods exten 
sively in describing the hematologic charac 
teristics of the group of children studied. 
In interpreting the figures it is important 
to remember that even in a homogeneous 
population with values normally distributed, 
individual behavior cannot be prophesied by 
group behavior. lor this group, at various 
times, the average values are almost certainly 
below the optimal levels. It should be borne 
in mind, however, that neither the mode nor 
the median would present a better or more 
accurate picture of the group. 

It is apparent that average figures are 
for the more favored economic 


higher 
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the several 


700 900 1100. 1300 
DAYS 


blood values among first-born and 


groups,” for the first-born compared with 

later-born siblings, and for full-term com 

with born infants or 


pared prematurely 


infants of multiple birth. The observed dif 
ferences in group behavior occurred, how 


With 


data it was impossible to demonstrate sig 


ever, after the neonatal period. our 
nificant differences in any hematologic value 
during the first 3 months between full-term 
infants of single birth and the premature 
group or between first-born and the later 
born infants. When mean values were plot 
the 
identical 


ted and joined by a smoothed curve 


curves were found to be almost 


when superimposed upon each other as 
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2'. to 3 


average values for all the direct measure- 


shown in Figure 8. At months 
ments were low and average values for all 
the calculated indices closely approximated 
figures for the normal adult. From this time 
both group 
differences began to appear; in some infants 


on, differences and individual 
the hematocrit, red cell count, and hemo 
globin values increased proportionately and 
remained at normal 


all calculated indices 


adult levels; in other infants mild micro 


cytosis and hypochromia persisted — for 
several months and then disappeared spon- 
taneously; in still other infants microcytosis 
and hypochromia became progressively se 
verer until iron therapy was begun. In every 
case, in our experience, ingestion of ade 
quate amounts of iron resulted in prompt 
increases of all values to satisfactory levels, 
which were maintained after cessation of 
therapy. 

It is noteworthy that in cases in which an 
abnormally high red cell count was associ 
ated with severe microcytosis and hypo 
chromia, therapy resulted in a decrease in 
red cell count, while in those cases in which 
the red cell count was low, iron therapy was 
followed by increases in the red cell count. 
In a pair of twins with severe iron defi 
ciency and extreme microcytosis and hypo 
chromia, one twin had an initial red cell 
count of 2,980,000 while the sibling had a 
red cell count of 5,510,000. 
promptly to iron therapy, with rising values 
blood for 


and hemoglobin content of the cells. 


Both responded 


for hemoglobin in’ whole and 
size 
\t the end of treatment both twins had red 
cell 4,500,000 (Chart 3 in 


Guest, Brown, and Wing ?). 


counts about 

Throughout this paper we have referred 
to even mild degrees of microcytosis and 
hypochromia of the red blood cells as indi 
cating varying degrees of iron deficiency 
in the infants studied. This assumption is 
based on indirect evidence furnished in the 
past by many investigators, well reviewed by 
Wintrobe,"” Josephs," and others. The most 
important justification for this assumption is, 
we believe, the fact that in infants followed 


closely from birth, with blood samples ex 


Guest—Brown 


BLOOD 


amined at monthly intervals, the develop 
ment of anemia could be predicted early, 
from curves depicting the pattern of changes 
in MCV, MCHC, and MCH, long before 
the level of hemoglobin in the whole blood 
fell significantly (Chart 2, and 
brown). Another justification for the as 


(suest 


sumption is that in infants with low values 
for these indices the administration of iron 
provokes a prompt rise of the indices to 
levels that might be considered optimal. 
There is of course a possibility that defi 
ciencies of other essential nutrients may 
play different roles which may influence the 
changes in size and hemoglobin content of 
the cells, either primarily or secondarily 
However, it appears that deficiency of iron 
alone in most cases accounts adequately for 
the observed microcytosis and hypochromia, 
whether mild or severe 

In earlier papers dealing with various 


aspects of the studies summarized here we 


pointed out® that “the anemia of iron de 


ficiency occurs among infants much more 
commonly than is generally recognized and 
far more often than it should in view of the 
available on its 

The 
tions cited in Table 1 suggest that in the 20 


abundant information now 


nature and preventability.’ observa 


years or more since these studies were un 


dertaken litthe has been done, at least in 


this typical community, about preventive 
treatment of iron-deficiency anemia in early 


childhe xl 


of anemia 


The data show a high incidence 
(26% to 300%) 


in the second yeal of life, both 20 years ago 


among infants 
and now. The incidence undoubtedly would 
have been found even higher if only later 
had the 


It is important to note that this 


born infants been considered in 
tabulation 
type of anemia, mild or severe, often passes 
unrecognized during ordinary physical ex 
aminations and may be impossible to diag 
nose without laboratory tests These 
observations point increasingly to the advis 
ability of more widespread recommendations 
of iron supplementation in infant feeding 
the 


and during successive pregnancies, The latter 


and iron therapy to mothers before 
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A.M 


phase of the problem merits thorough in 
vestigation. 

The observations summarized in Tables 
16 and 17 and in Figure 10 lead to an ob 
vious conclusion that the tabulation of birth 
order of infants and interval between preg 
nancies should be included in group-survey 
studies of maternal and infant nutrition, 
especially when dealing with infants within 


the age span from 6 months to 3!) years 


Summary and Conclusions 


This paper presents hematologic data on 
1735 samples of blood, representative of a 
cross section of the white infant and child 
population of Cincinnati, Statistical meth 
ods were employed for the description of 
patterns of variability in hemoglobin levels 
blood the 


hemoglobin content of the erythrocytes at 


in the and number, size, and 
different ages 
Arithmetical means or averages are em 
ployed to indicate central tendencies in the 
age 
figures 
quency distributions and portrayed graphi 
Such 


formulation of 


groups Variability ts indicated by 


for standard deviations and fre 


charts statistical 
the 
the 


cally in seatter 


analysis necessitates 


realistic concepts for terms average, 


normal, and optimal. Values designated as 


normal or average may be, but are not 
necessarily, optimal 

During the neonatal period of about 80 
days there were no significant differences in 
mean values between groups of full-term 
infants of single birth compared with pre 
mature infants and infants of multiple birth 
or between first-born compared with later 
born infants. After the neonatal period dif 
ferences between these groups are found 
increasingly, as varying degrees of microcy 
tosis and hypochromia indicate the develop 
ment of mild to. severe degrees of iron 
deficiency through the third year and into the 
fourth. Group averages, especially during 
this period, do not represent optimal values. 

Analysis of data on infants grouped ae 
cording to birth order disclosed distinet dif 
first-born and Jater-born 


ferences between 


SOS 
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infants. The first-born infants showed a 


significantly lower incidence of iron-defi- 


ciency anemia than the later-born infants, 
as indicated by the 
content of their erythrocytes, during the 
age-period most critical for the development 


size and hemoglobin 


of anemia. 

At present the incidence of iron-deficiency 
anemia among infants in Cincinnati im the 
second year of age is about 30, as high as 
was found when this study was done 20 
years ago. These observations emphasize the 
need for more prophylactic iron therapy in 
early infancy 
Bethesda (29) 
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Sporadic Familial Goitrous Hypothyroidism 


DONALD E£. PICKERING, M.D.; GLENN E. SHELINE, M.D., and JACKSON T. CRANE, M.D., San Francisco 


Introduction 
A survey of sporadic cretinism the 
United States conducted by Sir William 
1897 


cases studied were goitrous ; 


Osler in revealed that 7 among 60 
moreover, 3 
of those 7 cases were from one family of 
five children.’ Observations with respect to 
sporadic goitrous hypothyroidism were not 
significantly enlarged upon until the intro 
duetion of I! to clinical studies of human 
thyroid metabolism by Hamilton and Soley 
in 1939.2 While sporadic goitrous hypothy 
roidism has subsequently undergone rather 
extensive investigation, attempts to clarify 
its pathophysiology are of recent origin.* ™ 

hight children with this disorder are pre 
sented in this report conjunction with 
data from laboratory investigations of their 
altered iodine metabolism. Pathologic data 
from these and other cases are deseribed in 


a subsequent publication.'? 


Report of Cases 


] boy was born uneventfully on 


March 27, 1948, after a normal tull-term preg 


resided an 


nancy The family had never 
area of endemic goiter, and there had heen no 
known exposure to goitrogens. karly develop 
Submitted for publication Dec. 11, 1956; re 
vised Jan. 18, 1957; accepted Feb. 13 
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Thyroid Was 


enlargement 


normal, 


noted at 2 


ment Was 
Thereafter the 
While physi 


signs oF 


first years of age 

gland gradually increased in size 
cal growth slowed, other obvious 
symptoms of hypothyroidism did not appear 
At 
of thyroid 


without evident effect. 


years he received a six weeks’ course 


extract (15 mg. ['4 gr.] per day) 


He was first referred to the University ot 
California Hospital * at the age of 6% years 
Signs of hypothyroidism, though present, were 
stunted, and the 


The thyroid 


limited. Linear growth was 
bone age was retarded 2% years 
diffusely 


size, 


was enlarged to three to four times 


normal and no nodules were palpable 
\ bruit was audible over the gland 
BEIL+ was 3.9y per 100 ce 

The 


hypothyroidism was made, and the patient was 
(0.2 meg 


His serum 


diagnosis of sporadic tamilial goitrous 


placed on sodium /-thyroxine therapy 


per day). The goiter was barely palpable with 


in a few weeks thereafter and a normal rate 
of body growth and bone maturation occurred, 
persisting through more than two years ot 
follow-up and continued therapy. Serum BEI 


values have been maintained in the range ot 


7 to per 100) 
and during 


I studies were conducted betore 


(at ages 64% and 74% years, 


effects ot 


thyroxine therapy 


respectively). On each occasion the 
TSH administration on thyroid [™ uptake were 
investigated. Data 


sented in conjunction 


from these studies are pre 


with similar studies con 
Figure 1 


1950, 


ducted on his sibling (Case 2) mm 


Case 2 \ girl born on Jan. 25, 
after a normal full-term pregnancy and unevent 


She 


was 


ful delivery was the vounger and only 


sibling of Case 1. Signs ot hypothyroidism, 


including macroglossia, constipation, and growtl 


and developmental retardation, developed imsidi 


ously in this child during the first year of age 


Thyroid enlargement was first noted at the 


age of 1% years. Retarded development per 


* Cases 1 through 7 
Hospital. Case & 
Hospital 
butanol-extractabl 
the method of Mar 
from 4.5 to 


were seen at the Univer 


sity of California was seer 
at the University of 
+Serum BEI 


was determined by 


Oregon 
Serum 


Values in normal children range 


Ry per 100 ce 


SPORAIAC FAMILIAL 


continued to enlarge 
She 


extract 


and her thyroid 


the 


sisted 


until age of 2% years then received 


30 me. (% er.) thyroid daily tor six 
but when 
the 
admitted 


4, 


Her thyroid decreased in size, 
taken off 

She was 
the 


ecks 


she was subsequently therapy 


thyroid enlarged 


to this 


again 


tor study at age of 


hospital 
years 
stock: 


and a re 


Examination revealed a= short, girl 


with multiple hypothyroid features 


tarded bone age of 24% years. The thyroid was 
diffusely enlarged to three to four times normal 
nodules \ bruit 


size and was tree of was 


audible over the gland was 2.5y 


100 
A thyroid I" uptake 


with the impression of sporadic familial goitrous 


per 
study was consistent 
hypothyroidism, and she was placed on sodium 
(0.15 to O2 meg day). She 
remained on therapy 
BEI 


than 7y pet 


/-thyroxine my 


has subsequently for ap 


proximately three years. Serum values 


have been maintained at or more 


100 ce 


Coimeident to the initial two to three weeks 


ol thyroxine therapy, signs of hypothyroidism 


disappeared and growth and bone development 
Her 


thyroid enlargement decreased rapidly, and the 


became and have since remained normal 


gland is now barely palpable 


ot thyroxine 


before the onset 


conducted 
(at 


studies were 


therapy age years) and 


INFLUENCE OF EXOGENOUS 


GOITROUS HYPOTHYROIDISM 


each 


on 1" 


alter vear of therapy. On 
the 


uptake by the thyroid was also studied 


effect of 


again 


Caston exogenous 


these studies are graphically 
her brother, 


Data pre 


sented, 


irom 


together with those of 
in Figure | 
Case 3—A 
normal 
livery Phe 
the San Francisco Bay region and enjoyed good 


hoy was born on Jan. 17, 1955, 


alter a pregnancy and uneventtul de 


parents had always resided in 


history of 
Iwo siblings, aged 2 
health, 


dystunction 


There was no exposure to 


gomtrowens vears and 7 


years, were in good without evidence 


of thyroid 
Vhe 

2 months, 

By the 


patient appeared well until the age ot 


when carotenosis became apparent 


axe of 3 months stridor became 


moderately promment, and m the succeeding 


month appetite and weight gain were poor 


Thyroid enlargement 
ot 4 


until 


slowed 
the 
rapid 


hospital 2 


and growth was 


became visible at age months and 


imcreased at a rate his admission 


to this weeks later 


Examination on entry revealed evidence of 


deficiency, respiratory distress, and 
No bruit could be 
The 


thyroid 


thyromewaly detected over 


the area of thyroid gland was diffusely 


enlarged to three to times normal size 


His 


length was normal 


bone age retarded and body 


was slightly 


T.S.H. UPON 1'3' UPTAKE 


BY THYROID BEFORE AND DURING 
THYROXINE THERAPY 


o 
° 


CASE AT, 
STVOY A 


~ ©® 


° 


STvoYr 


° 


UPTAKE BY THYRO/D (PER CENT) 
w 


4 


A 


A - PRIOR TO 
THYROXINE 
THERAPY 
DURING 
THYROXINE 
THERAPY 
AOMINIS- 
TRATION OF 
TSW 
"AFTER ADMINIS 
TRATION OF 
TEHW 


15 20 
TIME 


Fig. 1.—-Note that prior to thyroxine 


therapy 


— 
10 1s 


IN HOURS 


there was no sigmficant TSH effect on the 


markedly elevated I uptake, indicating that the thyroid gland was already responding maxi 


mally to endogenous TSH 


uptake and a significant response to exogenous TSH stimulation. (¢ 


at the right.) 


Pickermag et a 


During sodium /-thyroxine therapy there was suppression of 1" 


ase |, at the left: Case 


- = 
— 
| 
L 
sTUoY @ 


A.M 


I™ studies revealed an accelerated I up 
take by thyroid; uptake was 20% im one hour, 
37% in three hours, and 44% in 


tiopsy tissue of the thyroid isthmus showed 


five hours 


an intense glandular hyperplasia 
The child 


sodium /-thyroxine 


on treatment with 


day) 


was placed 
Dosage 
BEI 


upper 


(0.1 mg. per 


has been sufficient to maintain his serum 


coneentration at or slightly above the 


limits of normal. In response to therapy his 


thyroid enlargement and respiratory distress 


of 12 
normal, his 10 


disappeared, At the age months his 


height and weight were was 
118, and his thyroid could not be palpated 
Case 4 1943, after 


an uneventful uncomplicated 


A girl t was born on Oct. 3, 


pregnancy and 


delivery. She has always resided im areas m 


which goiter is not endemic and has not been 
exposed to goitrogens 


lhyroid enlargement became evident at ap 


proximately 2 increased 


years of age and 


slowly thereatter 
She was first seen at this hospital at the age 
of 4% years, at which time she was hypothyroid 


Her 
The thy 


retardation bone 


awe was then retarded nearly 2 


diffusely 


with moderate mental 


yeaTs 
enlarged to three or tour 


roid was 


times size, and no bruit was audible 
I uptake by thyroid was greater than normal 
She received 
of hypothyroidism and goiter persisted. During 
the next received 60 to 90 


my. (1 to 1% gr.) of thyroid extract per day 


strong iodine (Lugol's) solution 


regularly during the next year; signs 
five years she 
therapy her 
halt 


deficiency 


During the first five months of such 


one and one times 


of thyroid 


thyroid decreased to 


normal size and signs 


disappeared almost completely between the 


aves of 9% and 10 years she was treated with 


sodium (thyroxine in’ relatively larger doses 


(O15 to O.2 me. per day) Thereafter she 


received 0.3 mg. daily, a dosage which elevated 
her serum BEI to 


Phe gland became of normal size, 


more than 7y per 100° ce 
growth 
When 


years, the thyroid 


Her I, Q 


and 


and bone age likewise became normal 


last seen, at the age of 11 


palpably enlarged was 


Was not 
approximately 70 


uptake studies were conducted at the 


years (before thyroxine therapy) 


h 


ave of 
year of such 


had been off 


a two-week period. Effects of 


and agam at years, after one 


therapy on occasion she 


all therapy tor 


exogenous TSH on uptake were analyzed im 


t An older sibling developed hypothyroidism 


with approximately five years earlier 


than this child and clinically in much the same 
Hamil 


goiter 


That child was reported by 
in 1943." 


sequence 
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I’ Uptake by Thyroid in Case 4 


Hours Uptake (%) by Thyroid at Age 
Following I 
Administra 


tion 


Yr. Yr 


Pre-TSH Vost-TSH) 
“4 12 
28.1 
“3 


4 


the study at 9% Data from I™ studies 
are presented in the Table. 


A boy was born at term on April 29, 


years. 


( “ASE 5 
1940, 
livery 


after an uneventful pregnancy and de- 
He has always resided in a goiter-free 
area and has not been exposed to goitrogens. 
He has no siblings 


This 


at the age of 2% months, at which time classical 


patient was first seen at this hospital 
signs and symptoms of cretinism were present. 
He had a deep cry, dry skin with peripheral 


hypothermia, constipation, umbilical 


Weight 
during the 


mottling, 


and macroglossia gain and 


had 


months 


hernia, 
been preceding 


ensuing 11 


growth poor 


two thyroid was not palpable. 


During the years he was given 
60 to 120 mg. (1 to 2 gr.) of dessicated thyroid 
a day, a dosage insufficient to completely cor- 


rect his hypothyroidism 
this hospital at the 
age of 11 years 6 months for evaluation of thy- 


had 


which 


He was readmitted to 
bec ome 
and had 


The gland was approximately 


roid enlargement which apparent 


4 months earlier thereafter in- 
creased rapidly 
three to tour times normal size, firm, and some- 
detected. His 
years and epiphyseal 


His I. 


what nodular \ bruit was not 


bone age was retarded 2 


dysgenesis was present was ap 
proximately 70 


BEI 


Thyroid I uptake was rapid, 


After two weeks off therapy huis was 
2.8y per 100 ce 
with an early plateau at 78% by 5 hours and 
loss of I™ (25%) through the 
initial 24 study. A 
was performed. Histo- 


areas ot 


a Significant 


remainder of the hours of 


subtotal thyroidectomy 


logically the thyroid tissue showed 


atypical atrophy and adenomas ot multiple 


variety 


Therapy l-thy- 


sodium 
last 


well 


with 
When 
was doing 
and had 
mained normal, and epiphyseal dysgenesis had 
His BEI ranged from 7 to 9y per 
100 cc. The recurred 
Case 6.—A girl Dec. 21, 
after an uneventful pregnancy and normal de- 
and 


was reinstituted 


roxine (0.3 mg. per day) seen, at 


14), 


growth 


years, the patient Bone 


maturation become and re- 


disappeared 


goiter has not 


born on 


was 1955, 


livery. Both parents are euthyroid have 


resided in San Francisco only 
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Difficult and slow teeding, progressive m- 
activity and lethargy, a protruding large tongue, 
a small umbilical hernia, poor weight gam, and 
an increasingly hoarse cry had developed dur 
ing the first month of life At the age of 5 
veeks she was admitted to the hospital with 
classical signs of cretinism EKxamimation re 
vealed lethargy, puffy eyelids, a large protrud 
ing tongue, a small umbilical hernia, and 
generalized skin mottling. The thyroid was 
not palpable 

Her serum BEI was 10y per 100 ce.; 1 
uptake by thyroid was 13% m one hour, 13% 
in three hours, 11% in five hours, and 3% m 
twenty-four hours 

\ skeletal survey showed a normal bone 
age. Psychometric testing revealed a probably 
normal development 

Treatment with sodium /-thyroxine (0.1) mg 
daily) was started at the age ot 6 weeks, During 
the first week of therapy there was noticeable 
improvement in her activity, feeding, and gen- 
eral appearance During the ensuing nine 
months all aspects of development and growth 
have been normal. The thyroid gland has re 
mained nonpalpable 

Case 7.—A girl was born on Aug. 30, 1948, 
after a normal full-term pregnancy and unevent- 
ful delivery. She has always resided in a goiter 
free area and has not been exposed to known 
goitrogens. Her parents and two siblings are 
living and well without thyroid dysfunction of 


fiw 


i 


tha 


Pickering 


Her development during infancy and early 
childhood was normal. Small enlargements ot 
the upper poles of the thyroid, however, were 
noted soon after birth They persisted without 
change. During her 4th year of life she grad 
ually developed moderate listlessness, her voce 
deepened, and constipation became a problem 
These signs persisted and were gradually ac 
companied by carotenosis and slowed growth 
At the age of 5% years a generalized enlarge 
ment of the thyroid became apparent Phis 
increased rapidly during the ensuing six months 

She was admitted to the hospital at the age ot 
6 years. Examination confirmed her hypothyroid 
status. Her thyroid was enlarged to three to 
four times normal size and was nodular, I” 
uptake by the thyroid was 62% at the end of 24 


hours. Repeat uptake studies and an I 


scimmtigram 
(48 hours) again demonstrated the exaggerated 
uptake and showed that I was distributed gen 
erally throughout the gland except for the nodules, 
in which no activity could be detected (Fig. 2) 

Because of tracheal compression and the pos 
sibility that the nodules might represent car 
cinoma, a subtotal thyroidectomy was performed 
Pathologic examination showed goitrous tissue 
comprised of small colloid-free follicles lined by 
large, pleomorphic cells and adenomas of various 
types. After surgery she was placed on thyroid! 
therapy and has since shown no signs of hypo 
thyroidism or recurrent goiter 

Case &—A boy was born at term after a nor 


mal pregnancy and an uncomplicated delivery, The 


Fig. 2—Note that 1” 
was distributed uniformly 
throughout the goiter with 
the exception of the nodules 
(indicated by broken ci 
cles) 


| 2) 
| 
\ 
\ ) 


family has always resided in a gotter-lree area, 


has been no history of exposure to 


The child's 


thyroid dysfunction or 


amd there 


woitrogens father and mother have 
no history of yoiter, One 
sibling is well 


and development 


young 
Growtl were apparently nor 
when goiter appeared 


years ol age, 


ensuing six months this 
size. He then developed ditheulty im 


over a period ot one to two weeks 


mal until J 


During the yoiter im 
creased in 
swallowing 

When admitted to the hospital tor 

Serum hormonal 
100) Thus 
however, Is 
The 


By 72 


study his 


hone age was retarded 1% years 
inline (CP BI)§ was 
taken to represent a normal value ; 
hypothyroidism 


375y per was 


consistent with 


uptake by thyroid was 71% 
remained im 


obvioush 

24-hour 
only 47% of the 
Phe right lobe of his thyrond, including 


hours initial cose 
the gland 


and the isthmus was removed sut 


wically he pathology 
ot colloid 


hyperplasia 


parathyroid 
specimen showed a neat 


absence and evidence of a typical 


vlandular 
On the 

recurred, and at 

weeks 


third postoperative month thyromegaly 


gradually increased during the 


He came to the attention of 


ensuing SIX 
one of us four and one half months followmg 
He was then hypothyroid and his thyroid 


surgery 
the left lobe being one and 


was palpably enlarged, 
a halt to 


sequently 


normal size. He was sub 


familial 


two times 


treated as a sporadic yoitrous 


| child for a period of 10 months with 


hypothyrow 
daily ) 


L-thyroxine (0.25 to me 


sodium 


Thyromegals and signs oft hypothyroidism dis 


appeared Growth and bone development are now 


Serum BEL concentration has been main 


at approximately 7y per 100 


normal 


tamed 


Comment 


Sporadic goitrous hypothy 
10% as fre 


Ilene dit\ 
oceurs only 
sporadic nongoitrous cretinism 


5% tw 
quently 
It is further contrasted from the latter by 


incidence among related 


Among 


rate of 


10,12,23.27 


a high 
siblings.’ children pre 
communication, sibling im 


three 


sented this 


volvement occurred in out of eight 


was determined 
Barker 


» contrast 


Serum protein-bound 


modification of the method ot 


sing, it seeis appropriate 


by a 
In pas 


condition with endemic cretmism as tat 


this 
In geogt aphie areas 


im concel ned 


5% to 


as here dity 
incidence oft 


where there ts a 


endemic porter, 35% of cretins are gortrous 


and im nearly all instances their mothers are 


yortrous as well Despite this, a genetic pre 
disposition to endemic cretimism with or with 
out goiter has been « learly ruled out.” 
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chances, in keeping with over-all reported 


statistics which show that approximately 
one-half of siblings are afflicted and also in 
keeping with the opinion that this condition 
is an inborn error of metabolism probably 
autosomal 


transmitted by recessive 


gene.! 4,5,7-12,2s 

Clinical Variation.-Though evidence of 
goiter may antedate signs of hypothyroidism 
(and vice versa) and though the relative 
severity of the two need not be parallel, 
relationships of these features of the dis 
order have tended to be uniform among 
cases appearing in any one family im the 
present report and in other reports.’!" 
28,20 

Variation in the degree of hypothyroidism 
among cases would logically relate directly 
to variation in the quantitative and qualita 
tive aspects of thyroxine production and 
release. Hypothyroidism may be severe and 
On the 


until 


other 
not be the 
late as the third decade and 


be of minimal severity. 


apparent in early infancy 


hand, it may manifest 
second or as 
then may Signs 
and symptoms and the ultimate development 
of irreversible stigmata of the disorder 
(mental retardation) relate directly to the 
age of onset, the degree of the deficiency, 
and the time lapse between the onset of 
deficiency and institution of adequate ther 
apy, as is true in the nongoitrous sporadic 
hypothyroid infant or child.?°* 

The age at which the goiter appears and 
its morphologic structure depend on the 
degree of thyroid detic weney and the poten 
tiality of the gland for a sustained hyper 
plasia secondary to increased quantities of 
pituitary TSH the pituitary 


in response to the thyroxine deficiency ) 


(released by 


At any time, the size of the gland and its 


histologi characteristics are dependent upon 
synthesis of these many factors." 

It is logical that hypothyroidism would 
with a 


the 


appear very early in association 


rapidly growing diffuse goiter when 


error in hormone synthesis is near-complet: 
and the gland is comprised of a sufficient 
Such 


bulk of responsive tissue a situation 


May, 1957 


FAMILIAL 


was observed in Cases 1-4. On the other 
hand, goiter would not be expected until 
an equally 


children with severe 


hormone synthesis and in 


late im 
deficiency of 
whom there exists only rudimentary frag 
ments of tissue capable of responding to 
the excess TSH stimulation, Case 5 is rep 
resentative. He was a classical sporadic 
cretin without apparent goiter in early in 
fancy. After nine 
therapy inadequate in terms of pituitary 


more than years of 
suppression, he finally developed goiter. 

Goiter should not appear under conditions 
of adequate therapy, instituted and sustained 
from infaney. Case 6 probably exemplifies 
this point ; she developed severe hypothy 
roidism without goiter at the age of 3 weeks. 
1’! uptake studies showed the presence of 
potentially goitrous thyroid tissue. Adequate 
therapy maintained from early infaney in 
her case has, in addition to the more essen 
tial job of providing normal growth and 
development, presumably prevented develop 
ment of a goiter. 

In some instances initial deficiency of 
hormone synthesis by the thyroid may be 
less severe, Under such circumstances hy 
pothyroidism might appear in later child 
hood and usually follows the appearance 
of a goiter, Cases 7 and & are representa 
live 

lodine Metabolism 


iodine metabolism sporadic 


The essential abnor 
malities of 
familial goitrous hypothyroidism are most 
clearly envisioned when the central defect 
in hormone synthesis and related secondary 
likened to the 
which 


events are well-established 


series of changes follow use of 


goitrogens, such as thiourea and deriva 


tives 32,40 


These children appear to have normal 
iMlide-trapping mechanisms in the thyroid ; 
moreover, this function can respond to ex 
TSH by an 
This 


much reduced and often absent 


CESS accelerated iodide up 
is to be contrasted to the 
iodide up 
take observed in nongoitrous cretins.4:1% 


The 


supporting the hypothesis that the increased 


present studies present evidence 


p14) uptake and a significant proportion 


Pickering et al. 


GOITROUS HYPOTHYROIDISM 


(initially, probably all) of thyroid enlarge 
TSH 117 


secondary to 
/-thyroxine im 


ment 1s 
Administration of 
quantities adequate to suppress pituitary 
TSH release (and I uptake) in normal 
subjects effected an equal suppression of 
I! uptake and a rapid disappearance of 


sodium 


goiters in Cases 1-4, and 8 I! studies 


conducted during therapy in Cases 1 and 2 
revealed a nearly complete inhibition of 1" 


uptake by thyroid, It is evident that this 
was due to thyroxine suppression of their 
pituitary TSH release, since under similar 
conditions of thyroxine administration 1! 
uptake was again increased to nearly normal 
levels following injection of small doses of 
PSH over a An equal 


quantity of TSH administered before thy 


{S-hour period, 


roxine inhibition had littl or no effect on 


their uptakes. It has been experimen 


tally and clinically established that, whereas 
the injection of TSH has little or no signifi 
effect on uptake in the presence 
PSH, a 
PSH 
suppression is attended by a significant in 
16.10.58 46 


cant 
of normal amounts of endogenous 


similar amount administered during 


crease in uptake 


The increased uptake induced by small 
amounts of TSH in Cases 1 and 2 after one 
year of pituitary suppression shows that 
thyroxine therapy is not like ly to lead to 
atrophy of the gland and that treatment 


must be maimtained indefinitely, This is 


also suggested by the observations in Case 
4 that there occurs a rapid return of 1! 
uptake after two weeks off treatment despite 
a previous long period of hormone admin 
istration 

Despite the integrity of the thyroid iodide 
mechanisms, sporadic 


trapping goitrous 


hypothyroid children are unable to synthe 


78.10.11, 26.87 Some 


size thyroxine adequately 
insight has been gained relative to the error 
in hormone These children are 


able to 


synthesis 


hor 


variably synthesize the 


precursors mono- and diiodotyrosine In 
instances in which this synthesis of mono 
and diodotyrosine ts inadequate, there is 


an abnormally large release of trapped 


io lide following administration of potassium 


A. M 


thiocyanate, a procedure which displaces the 
thyroid iodide which has not entered the 
hormonal organic moiety.2° 

Kvidence has recently been reported which 
indicates a pathological metabolism of mono 
and diiodotyrosine by these patients. In 
contrast to normal persons, they do not 
effectively dehalogenate iodotyrosines, either 
in thyroid or in extrathyroid tissues.'*'° In 
the thyroid gland this defect leads to the 
rapid appearance of those substances in 
moreover, lack of dehalogenation 
their 


plasma ; 
by extrathyroidal tissues results in 
abnormal and rapid appearance in urine, 
and a normal recycling of iodide within the 


Reeyeling of iodide 


body is preventec 
by the thyroid and by the body as a whole 


is considered to be an essential phase in 


normal iodine metabolism. It is felt that, 
along with triiodothyronine and thyroxine, 


and diiodotyrosine are mobilized in 
the 


that the latter substances are normally de 


process of hormone mobilization and 


iodinated before the gland and 


that they therefore do not reach the blood 


release by 
in any appreciable concentration" 
According to Harrington, the oxidation 
of iodide to hypoiodite is a fundamental and 
necessary step ino hormone synthesis, not 
only with respect to the precursors mono 
and diiodoty rosine but, more importantly, to 
final steps in thyroxine synthesis.“ Could 
not the primary difficulty in hormone syn 
thesis by these children’s thyroids be a 
deficiency in the effective concentration of 
the oxidative enzyme(s) responsible for the 
oxidation of iodide and final precursor link 
that TSH 
without this 


age’ It is of interest stimu 


anomaly 


lation in persons 


(ce. g., im thyrotoxicosis is associated 
organifica 


Of 


rate of 
thyroid. 


with an increased 
tion of iodide trapped by 


related significance is the observation that 


€ Similarly, Costa et al. have observed zones 


corresponding to diiodotyrosine in chromato 
two patients with endemic 
ts 
observation in 


these 


wrams ot sera trom 


cretinism who were given par- 


ticularly fascinating light of 


differences in’ inheritence of two dis- 
orders.” 
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an increase in rat thyroid peroxidase occurs 
during TSH stimulation.** 

the 
goitrous hypothyroidism is a severe inherited 


Irrespective of primary etiology, 


error of metabolism. Because it frequently 
occurs in early infancy and frequently 
escapes early detection (and the early intro 
duction of adequate therapy), it is often 
times associated with mental deficiency. 
Therapy must be singularly geared to pro 
viding thyroid hormone in amounts adequate 
to eradicate the hypothyroid state in its 
fullest implication, If treatment is adequate, 
the goiter, which is really of secondary im- 
portance, will abate. Such therapy must be 
sustained indefinitely, 

The normal mental development demon 
strated by the two infants (Cases 3 and 6) 
in whom diagnosis and adequate therapy 
with sodium /-throxine was introduced 
early is in marked contrast to the very com 
mon observation of mental deficiency in 
comparable cases in which adequate therapy 
is delayed, whether by virtue of late diag 
nosis or of administration of inadequate 
amounts of hormone. 

It is clearly of clinical importance that 
establishment of the diagnosis of goitrous 
sporadic hypothyroidism in one child in a 
family carries with it the responsibility to 
examine siblings of that child for evidence 
of the disorder and to alert parents to the 
likelihood that subsequent offspring may be 


similarly involved. 


Summary 


light children with sporadic  goitrous 


hypothyroidism, representative of particular 
problems in diagnosis and therapy of that 
disorder, are presented along with studies 
relating to their altered iodine metabolism 
and observations as to their response to 
treatment with sodium /-thyroxine, 
Hypothyroidism and ultimately goiter are 
secondary to inadequate thyroxine synthesis 
by the thyroid gland. Treatment with 
sodium /-thyroxine results in an eradication 
of signs of hypothyroidism and goiter with 
mental re- 


the following exceptions: (a) 
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tardation persists if thyroid deficiency has 
not been corrected during early infancy ; 
(hb) fibrosed thyroid nodules may remain 
despite adequate therapy. 

A discussion pertaining to heredity, clin 
ical variation, and possible faulty enzymic 
mechanisms responsible for the defect of 


hormone synthesis is also presented, 


School, 3181 
Pickering ) 


University of Oregon Medical 
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Conditions, bkndocrmology 


Some Observations on 1246 Cases of Geographic 


Tongue 


The Association Between Geographic Tongue, Seborrheic Dermatitis, and Spas 


modic Bronchitis 


Transition of Geographic 


Tongue to Fissured Tonque 


P. RAHAMIMOFF, M.D., Tel-Aviv, and H. V. MUHSAM, Dr. es Sc., Jerusalem 


One of us 
of working in the city of Jaffa right after 
the establishment of the state of Israel. 
Our attention was called to the condition of 
geographic tongue by the frequency of this 
condition among the population of Jaffa. 
Over a period of five years (June, 1949 
June, 1954) we observed 1246 children with 
geographic tongue out of a total number of 
8305) examined, 15%. 
Such a 
described before 

Out of the total of 
5425 were infants up to 2 years of age and 
(14.296) had 


which amounts to 


high percentage has never been 


children) observed, 


775 «of them geographic 
tongue 

The observations were made in the center 
of the city of Jatta, which up to 1948 had 
been inhabited by Arabs. During the Arab 
Israeli war the city was abandoned by the 
Arabs and afterward settled by Jews who 
had immigrated from Central, Eastern, and 
Southeastern Europe. The new inhabitants 
represented survivors from concentration 
camps coming mainly from Poland, Hun 
Czechoslovakia, Greece, Bulgaria, and 


gary, 


a few from Turkey and other countries 


Some families from Jerusalem were also 
transferred there, their homes having been 
destroyed during the war. 

Most of the 


survey were born in Jaffa and only a few 


children included the 


were born abroad. A large number of cases 


Submitted for publication Aug. 15, 1956; a 
cepted cee. 2 
of Statistics, The Hebrew Universi 
ty of (Dr. Muhsam) 

First presented at the 10th Meeting of Pediatri 


April 20-22, 1955 


Department 


Jerusalem 


cmns m Israel, 


kK.) had the opportunity 


were observed continuously, some for a 
period of one-three years, others for several 
months only, depending on the time the 
families resided in Jaffa, since for some of 
these new settlers Jaffa was just a transit 
camp before moving elsewhere. Since some 
of the children were born abroad, we were 
already acquainted with the disease as it 
occurred Europe 

lor the purpose of this paper we selected 
out of our records only the data on children 
up to 2 years 5425 children—among them 
775 cases of geographic tongue. This en 
ables us to emphasize clearly the connection 
existing between 


geographic and 


other conditions prevailing at this age, such 


tongue 


as seborrheic 


dermatitis and 


spasmodic 
bronchitis 

To substantiate the other finding —transi 
tion from geographic tongue to fissured 
used all the data, i. e., &305 


children, among them 1246 cases of geo 


tonguc— we 


graphic tongue, thus 


including children 


above the age of 2 as well. Some of these 
cases were followed up for longer periods, 
five to eight years and sometimes even more 


than eight years 


Definition 


Geographic tongue * is defined as follows : 


*Synonyms: état lichenvide (Gibler, 1869), 
état tigré de la langue ( Bridon, 1872), exfoliation 
areata della lingua (Mibelli, 1880), psoriasis der 
Zungenschleimhaut (Kaposi, 1873), 
(Lermonier, 1883), transitory 
heniqn plaques of the tongue (Hertzell, 1887), 
(1880), eccema en aires de la 
1889), Landkartensunge, Mél 
lersche glossitis superficialis (Spehiman, 1892)? 


glossite ex 
foliatrice margmé: 


wandermyg rash 


langue (Vernier, 
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We first this clinical entity by the 


small, round, grayish areas which appear on the 


recognize 


dorsum and rapidly enlarge, extending to the mid- 
dle of the The 
somewhat elevated and gray, while the 


tongue advancing margin 1s 
desquamat- 
ing center presents a reddened surface. The vari 
produce the typical 


Durand *) 


ous areas on coalescing 
maplike appearance (Jay 
(furrowed 


the 


Fissured tongue tongue, 


scrotal tongue), on other hand, is a 
tongue crossed by many deep grooves in a 
regular or irregular pattern. The pattern 
may be foliaceous (leaf-like) or cerebriform 
(Nelson *). 


Geographic tongue was first deseribed 
by Rayer in 1831 under the name of “Pity- 
the this 


condition has been described under different 


riasis of Tongue.” Since’ then 
names and varying importance has been 
attributed to it. Some believed that it was 


caused by fungi, bacteria, syphilis, ete. 
Others ascribed it to avitaminosis. Czerny 
regarded it as a sign of diathesis exudativa. 

The etiology and importance of this con- 
dition remain obscure. Most textbooks men- 
tion geographic tongue very briefly, stating 
that no treatment is required, since it seems 


to cause no subjective complaints. 


Association with Other Diseases 
This disease is 


most commonly seen in young infants. The 


Seborrheic Dermatitis. 
specific skin changes consist of red scaly 
papillae and scaly plaques of psoriatic ap- 
pearance. In addition, there are areas of 
fatty crusts, on the head mainly, then on 
the face, and more rarely on the trunk and 
limbs. As background for both, there is 
the dry, more or less spreading erythro 
that the 
maceration, become inflamed, swollen, and 


dermia may, under influence of 
wet, 
the 


not 


are not 
They do 


These foci, when present, 


disease but its symptoms. 


represent eruptions but specific sickly reac- 


tions of a general defectively constituted 
skin to common outside stimuli that do not 


seem to harm the normal skin. In short it 
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consists of a seborrheic state of reactions 
of the skin. 

I’. Gyorgy believes it to be caused by a 
combination of two factors: A toxic action 
from the absorption of unsplit lactalbumin 
and deficiency of a vitamin which he calls 
vitamin “H'’—//autfaktor ( Haut=skin). 
This vitamin in milk is associated 


casein and is more abundant in bovine than 


with 


in human milk. Hence the benefit of adding 
casein to the dict of infants with seborrheic 
dermatitis." 
Of the 
dermatitis, spasmodic bronchitis, and geo- 


three conditions—seborrheic 


graphic tongue—seborrheic dermatitis al 
most always appears first. It also appears ap 
proximately at the same tender age in cases 
which subsequently fail to develop the other 
conditions. 
Out of the 
tongue, 133 (17.1%) developed seborrheic 
Of the total number of 4650 
185) found 


dermatitis without the appearance of geo 


775 cases of geographic 
dermatitis. 


there were to have seborrheic 


graphic tongue (4%). 
Appearance of seborrheic dermatitis in 


children up to 2 


years was as follows: 
92 case 
30 case 


11 case 


1 week to 6 months 
7 months to 12 months 
12 months to 24 months 


Total 133 case 


Association coetticient for seborrheic derma 
titis—0.60. 

By association between a disease and 
geographic tongue we refer to the fact that 
the 
among patients with geographic tongue than 


disease is relatively more frequent 
in other infants, irrespective of the absolute 
or relative frequency of the diseases. 
Istimation of the degree of association 
is done according to Yule’s coefficient of 
This 


in the absence of association, 1. 


association, coefficient becomes zero 
e., when 
the disease occurs as often (relatively) in 
children with geographic tongue as in chil- 
dren without it. It assumes the value 1 in 


the case of complete association, i. e., that 
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either all cases of geographic tongue have 
this other disease too or that not a single 
case without geographic tongue has the 
other disease. According to this definition, 
a coefficient of association with a value of 
0.6 is considered very high. 
Spasmodic Many 
who have no personal or family history of 


Bronchitis. infants 
allergy have a tendency toward spasmodic 
bronchitis in association with acute respira 
tory infections. There is a certain amount 
of respiratory distress, and wheezing and 
musical rales are present on auscultation, 
There is no eosinophilia and no relief from 
epinephrine. In some children this tendency 
is so marked as to suggest a peculiar con 


As the child 


grows older, this tendency to have spas 


stitutional type of reaction. 


modic bronchitis disappears. During the 
first such attack it is not always possible to 
determine whether allergic asthma is a 
factor. The presence of a positive personal 
or familial history of allergy, of eosino 
philia and response to epinephrine strongly 
suggests an allergic basis for the attack.* 
Finkelstein adds to the above-mentioned 
differential diagnosis the fact that spasmodic 
tender age, 


bronchitis appears at a 


Ags 


Day 


more 


at which 


fe 


1 


Lingus. 


while asthma appears at a later period, Be 
sides the spasmodic bronchitis there are 
changes in the skin of the kind of sebor 
rheic dermatitis, changes in which there ts 
no increased eosinophilia, while in asthma 
the changes in skin are of the true eczema 
type (atopic eczema) and there is increased 
eosinophilia Che prognosis of spasmodic 
bronchitis ts good, and the pathologic phe 
nomena disappear after several repetitions 
of the disease.* 

Out of the 775 cases with geographic 
tongue spasmodic bronchitis appeared in 
124 cases (16°67), while in the 4650 chil 
dren without geographic tongue there were 


259 cases (5.607 ) 


Time of onset was as follows: 


week to 6 46 
12 43 


months to 24 months .... 35 
Total 124 


dermatitis 


months case 


months to months case 


l 
12 


cases 
Casts 
While 


mainly during the first half year of the 


seborrheic appears 
child’s life, the onset of spasmodic bron- 
chitis is equally frequent in the first and 
second halves of the first year. It decreases 
second but the decline is not 


in the year, 


124 


Figure | 
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Assocation of Seborrheic Dermatitis, S pasmodii 


Bronchitis, and Geographic Tongue 
Dermatitis Hrouchitis Lingus No. of 
Seborrhoid Spasticon Geographica Cases 

- + 
+ a9 
; 
very sharp. The association coefficient is 
0.53 
Geographic tongue appears at the same 


age seborrheic dermatitis and spasmodic 


bronchitis do 
Vean Age of First Onset of Geographi 
which 


Tougue.-In_ estimating the age at 


the first onset of a certain disease or con 


dition occurs, it must be taken into consid 
that a patient might have 


the disease o1 


eration suffered 


from condition before con 
sulting a physician and that the disease or 
condition might not have been diagnosed at 
Both tend 


raise the 


the first visit factors have the 


ency to estimated age of first 


onset of the disease 
From Figure it can be seen that seldom 


is it possible to diagnose geographic tongue 


in the child’s first 3) months \fter the 
third month the number of cases increases, 
and in the second half vear it ois at. tts 


highest 


Relationship of the Diseases 


are three states with a chrono 


Phere 
login order in the onset of the three diseases, 
seborrheic dermatitis, spasmodic bronchitis, 
and geographi 
dermatitis appears, then spasmodic bronchi 


which 


tongue seborrhen 


tis, and then geographic tongue way 


they form an age syndrome, a triad 
occurs in a greater frequency im compari 


son with other associations encountered at 
an older Age 


| he 


clation between these 


“asso 


demonstrates the size of 
three conditions in the 


frequency of their occurrences 


three condi 
Paken 


lutely this number is small, but relatively, 


The total syndrome of the 


CASES abso 


trons appeared in 39 


i.e. as compared with the probability of the 


occurrence of three rare con 


simultaneous 
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ditions, this is quite a high frequency. It 
should furthermore be taken into considera 
tion that follow all the 
from birth till the age of 2. Thus, in chil 
dren who came to us later we found only 


Cases 


we did not 


spasmodic bronchitis and geographic tongue, 


while seborrheic dermatitis which ap 


pears mainly in the first 3 months could 


not always be determined, Also, owing to 
irregular check-ups on all the diseases at 
a later age, it is very probable that in sev 
eral cases we did not see the spasmodic 
bronchitis Had all 
amined regularly, the number of children 


the children been ex 
with a full syndrome would certainly be 
At the end of the and 


associations 


larger first year 


in the second year between 
geographic tongue and other diseases show 
up, but it should be stated right here that 
their association is much weaker than that 
above-mentioned 


observed im the group 


Other Associations 


Anorexia..-Among 775 children with geo 
graphic tongue, anorexia was encountered in 


267 cases (34.49%). In the control group of 


4650 children there were 753 > cases, or 
16.16¢ The association coefficient here is 
0.47 

This coefficient of association is, in fact, 


also high, but too much importance should 
not be attached to this finding, since ano 
frequent condition in 
well. Its 


is nevertheless considerable, and the asso 


rexia is a relatively 
the control group as Importance 
ciation is highly significant from both the 
medical and statistical point of view. 

Out of all the 775 cases of 


geographic tongue, insomnia was found in 


Insomnia 


77 children only (9.96 ), as compared with 


214 cases in the control group (4.66 ); 
association coethcient was 0.31 
(rticaria Papulosa Infantum —Strophu 


lus.-Strophulus was found in 51 cases out 
of the 775 cases with geographic tongue 
group 
Association coeth 


(6.76), while in the control there 


were 123 cases (2.6% ) 
0.43 


cient was 
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Respiratory Affect Cramps.—These ap 
pear sometimes at the end of the first year, 
but usually they appear later. For some 
reason, like fear, anger, deprivation of a 
toy, being forbidden to do something or 
getting refusal of a wish, the child begins 
to ery violently. In the middle of this cry 
ing he sometimes stops breathing for about 
a minute, He becomes cyanotic, especially 
around the lips and in the case, looks 
around him with fear, and waves his arms 
and legs helplessly. Frequently the eyes 
turn upward, and, here and there, it may 
come to flashlike convulsions.* 

The total number of cases observed is 
quite small. Altogether there were 42, but 
22 of them were among the group of 775 
with geographic tongue and 20 jin the con 
trol group. The association coefficient is 
very high, 0.74 

from all the observations it was noted 
that there was no difference between boys 
and girls regarding the appearance of geo 
graphic tongue. Out of 2886 boys 453 had 
geographic tongue (15.70), and out of 
2539 girls 322 had geographic tongue 
(12.690), a slight dominance in boys 

No considerable differences were ob 
served in connection with the seasons, This 
lack of connection to a certain season points 
against the possibility of avitaminosis being 
the cause of geographic tongue, since, in 
general, avitaminosis is encountered more 
frequently in certain seasons than in others 
\gainst avitaminosis also points the fact 
that geographic tongue has been observed 
for years without any other sign of avita 

It should be mentioned here that in 417 
children (53.80) geographic tongue was 
discovered on the first examination, in 135 
cases (17.4) it was discovered on the 
second one, and in the other 223) cases 
(28.80) only on the third one or later 
Hence, in only up to 53.80 of the cases 
could geographic tongue be diagnosed on 
first examination, and additional examina 
tions were required to diagnose the other 
10.2%. Therefore, in order to determine the 


prevalence of geographic tongue im a cer 
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tain group of children, they must be ob 
served several times over a longer pertod., 

Transition from Geographic Tongue to 
Fissured Tongue. \n 41 of the children 
with geographic tongue the transition to 
fissured tongue could be determined. This 
could obviously be done mainly in children 
who were under observation for an exten 
sive period (three to five years), Some who 
were on file from Europe could be followed 
for more than & years and one case even 
for 17 years 

Another outstanding fact from these ob 
servations is that a large number of pat 
ents of children with geographic tongue 
were found to have fissured tongue, and 
only a small percentage of the parents had 
geographic tongue, Out of 373 parents of 
children with geographic tongue examined, 
140 had fissured tongue (380) and 29 had 
geographic tongue (7). This can be con 
sidered as a direct indication for the transi 
tion of geographic tongue to fissured tong 
and as strong evidence for transmission 
through inheritance 

A third fact worth noticing is that in 
eight children with geographic tongue born 
between 1943 and 1948 and followed 
through 1953 we could determine the simul 
taneous presence of geographic tongue in 
certain parts of the tongue and fissured 
tongue im other parts. The coexistence of 
geographic tongue and fissured tongue, as 
well as the transition from the first to the 
second, prove that in a certain proportion 
of cases fissured tongue is only a later state 
An isolated case of this type has been ak 
scribed in the literature as early as 1903, 
“A Case of Serotal Tongue with Wander 
ing Kash."? 

K. Turpin and A. Caratzali state that 
“La Glossite baxfoliatrice Marginée” (geo 
graphic tongue) is much more prevalent in 
first and second childhood periods. When 
children with geographic tongue are ob 
served during a continuous period, it can 
he noted that geographic tongue is replaced 
by “Langue Plicaturée” (fissured tongue ) 
They do not maintain transformation to be 


absolute, but they acknowledge that it is 


| 


1M 


Fig. 2.—Simultaneous presence of geographic 
tongue and fissured tongue 
at least quite common, Out ot 116 cases 


with geographic tongue, they found transi 


fissured tongue im 7, Caratzali 
that geographic 


obligatoire of 


tion te 


believes tongue may be 


a “Prodrome fissured 


tong ue 

\ccording to August Seiler, fissure for 
mation on the tongue appears mainly at the 
end of the first childhood period and some 
times at the beginning of puberty, while 


known to 


geographic tongue ts appear 


mainly in the first vears of life 


Summary and Conclusions 


Observations done over a period of five 
vears on 8305 children, among them 1246 
cases of geographic tongue 775 of which 
were under the age of 2, are re ported. 
From observations on these 775 children, 
it can be concluded clearly that the pres 
ence of geographic tongue in itself indicates 
that the child 
particular way to environmental 


The skin of such a child reacts with sebor 


organism of a reacts in a 


stimuli 
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rhoid phenomena more frequently than that 


of children without geographic tongue, 
while cases of eczema verum are rare in 
these children and at the same time the 


occurrence of spasmodic bronchitis, in their 
respiratory tract, is commoner than in chil 
dren the 


modie bronchitis is without eosinophilia and 


without the condition, but spas 
the phenomena disappear relatively easily. 
It can be distinguished from asthma that 
usually appears in children who had had 
atopic eczema, This indicates that children 
with geographic tongue have a peculiar con 
stitutional type of reaction. 

Most children 


years is the association between geographic 


to 2 


outstanding in up 


tongue, seborrheic dermatitis, and spas 


bronchitis. These three conditions 


The 


rexia, insomnia, strophulus, and respiratory 


modi 


form triad association with ano- 
affect cramps is much rarer. 

Qn prolonged observations during three, 
five, and eight years, it was determined that 
41 cases passed from geographic tongue to 
This 


connection 


fissured transition indicates 
that 


two conditions. Geographic tongue appears 


tongue. 
there is a between these 
mainly in the first period of childhood, and 
subsequently many cases pass into fissured 
tongue. In eight cases geographic tengue 
was observed simultaneously with fissured 
tongue 
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Primary Staphylococcal Enterocolitis 


HERBERT R. MORGAN, M.D.; BURTIS B. BREESE, M.D., and ROBERT M. GREENDYKE, M.D., 


Rochester, N. Y. 


An increasing number of cases of staphy 
lococcal enterocolitis, often fatal, have been 
reported in the past few years following 
major abdominal surgery and/or after the 
:arlier, be 


administration of antibioties.! 


fore the introduction of antibiotics, cases 
of a similar nature occurring with or with 
out surgery were reported, but no evidence 
Was presented to indicate that they were 
by Staphylococcus aureus.2* This 
may fact that 


cultures in the past were performed using 


caused 


be due to the most stool 


special bacteriological media designed to 


(sram-positive 
failed to 
1947 


Selberg * reported a case of fatal staphy 


inhibit the growth of | the 


organisms the feces and thus 


permit growth of Staph. aureus. In 


lococeal enteritis in an infant receiving no 


antibiotics who was breast fed from = a 
mother who had a staphylococeal mastitis 
Cultures of the infant's stool vielded mainly 
Staph. aureus 


The 
pathologic findings im 


clinical course and laboratory and 


a child not receiving 
antibiotics who had a severe staphylococcal 
enterocolitis and apparently recovered from 


cholera-like 


three days later are presented with bacterio 


the severe illness only to che 


logic findings which bear on the source and 


pathogens properties of the strain of Staph 


aureus causing the illness 


Report of a Case 


year-old) white girl was admitted to 


{ 2 
Strong Memorial Hospital because of 
Three days prior to admission 


lever, vom 


iting, and charrhea 


she had started to vomit and then developed a 
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diarrhea and a 104 F 
failed to respond to symptomatic 
effective in many 


profuse, water fever of 


(40 


measures 


) and she 


which were generally 


seemingly similar cases of a nonbacterial enteritis 


prevalent in the community at the same time. No 


one else at home was il and no antibiotic had been 


given to the patient or her parents within the 


previous six months. On the day of admission, 
after appearing somewhat improved, her diarrhea 


hecame much worse with almost constant, watery 
hecame comatose with a tempera 


(41.8% ©). She was taken to the 


stools, and she 
ture of 107.2 F 


emergency ward, where an meision was made to 


introduce intravenous fluids, and she was admitted 
to the hospital, where on examination she would 


rouse slightly after stimulation 


On admission shi appeared dehydrated and her 
blood pressure was 88/44. Her abdomen was soft 


and she was having frequent watery stools. Since 


she had 


gested a possible enteric infection, she was started 


leukopenia and the climeal picture sug 


on chloramphenicol, The third hospital day she 


was still critically il though slightly more re 


However, she had developed a hypo 
(1L75A/1.57G) and 


required to correct this, A 


sponsive 


protememis vigorous steps 


were hacteniologic 
diagnosis was established at this poimt by finding 


a pure growth ot Staph. aureus hemolyticus in her 
Accordingly, 


increased and 


stools the dosage of chloramphenicol 


erythromycin, neomycin, and 
until the 


organism was msensitive to 


Was 


penicillin were also given sensitivity 
tests revealed that the 
penicillin but sensitive to both chloramphenicol and 
time the penicillin and 


From the 5th to the 


ervthromycm, which 


neomycin were discontinued 
12th hospital day the patient showed gradual im 
fluids, salt-free 


provement with administration of 


albumin, a transfusion, and antibiotics. However, 
urred in her hemotocrit to a 
llth day in 
fluids 


continued to have 


a gradual fall occ 


value of the spite ot the 


transfusion he 
the 7th day 1! 
With the 


negative bacill did not reappear and 


lhegan to take orally on 


ough she some 


diarrhea antibiotics the normal fecal 
flora of Gran 
on the 9th day 
Nystatin (Mycostatin) was 


and chloramphenicol was discontinued 


yeasts predominated in her stools 
administered orally 
Following 


this, Aerobacter aerogenes rapidly became pre 


and culture 
talked 


dominant in her stools on smear 


the da appeared lethargn but 


& 
2 
= 
~ 


Hospital Day 7,8 ,9 ,10, 
+> 


1 
Responsiveness + + + +) +! +++ 
Diarrhea +++ +++ +++] ++! + + 
x 10° lize 298/20 9/179) | 
Polymorphs % 30 88 66 | 74 8! 58 | t | 
52] 54] 42 22 70 
1130 164/130 23.6) 310/290) 13 6 | 
136 |127/123 | 138/137 139 
= —+ 4 ———-+ - + * 4 
4 56) 44°44 46, 31 | | 60 
s6| | 65| 65 100 
20; 13] 13] 62 
| ) | ( | 
g* cocc +++ jrore | yeast yeas!) 0 | 
+ + | +++] 


+ 


Gram Stoin 


g rods rare |rare rore 
+ + 

hioramphenico! mgm im 500 0/1600 |I600 

Erythromycin mgmpo 500 | 320 | 320) 320 | 320} 320/| 320 1000 
Penicillin UxlO°im 4; 4 

Neomycin mgm po 500 


— ——+— + 
Mycostatin mgmpo r ] {500 500 


findings in a case of primary staphylococcal enterocolitis 


+—— 


‘ 
Fig. 1 —Section of the small intestine 
41 
40 
39 
37 


A. M 


freely and was well aware of her circumstances 
While preparations were being made to administer 
parenteral fluids, she suddenly died 

At autopsy the body appeared poorly nourished 
The stomach and small and large bowel 
normal, and the 


The heart and liver were 


ind pale 


ippeared grossly mucosa 


smooth, pink, and intact 


somewhat pale. The brain appeared grossly nor 


mal Cultures of the intestinal contents revealed 


only Aerobacter aerogenes 


M icroscopi 


fiote confined to 
Multiple sections from 


ileum all 


findings of were 
the yastromtestinal tract 
distal 


picture of an architecturally dis 


various levels of jejunum and 


showed a similar 
organized, narrow mucosa composed ot irregular, 
regenerating glands with numerous mitotic hgures 


interspersed with somewhat dilated glands (Fig 


1) The 


and the lamina propria contained numerous mono 


surface layer of epithelium was intact, 


nuclear and polymorphonucleat cells Collections 


of polymorphonuclear leukocytes were also seen 


In the colon 
fatty 
heart 


in many of the regenerating glands 
degree oft 


showed 


changes were minimal \ mild 


metamorphosis was seen in the liver 


was normal and the adrenals only some 


decrease in lipids in the cortical cells. Gross and 


microscopic examination of the kidneys revealed 


no abnormalities Phe anatomical diagnosis was 


subsiding acute enteritis with extreme mucosal 


reyeneration 

Bacteriological studies revealed that the patient 
had Staph 
in her throat and 
sistant to penicillin and tetracycline but sensitive 


a coagulase-positive hemoly ty aureus 


stool on entry, which was re 


to chloramphenicol, erythromycim, and bacitracin 


\ Staphylococeus with the same pattern of sen 


sitivity to antibiotics was isolated repeatedly from 
her stools until the sixth hospital day. Cultures 


taken from the nose of the mother revealed a 


Staph 
sensitivity 


hemolytu aureus with the same spectrum 


of antibiotn Examination of these 


strains of Staph. aureus (i.¢., from patient's throat 
nose) by lr 


Administration Hospital, 


and stool and mother’s Lewis | 
Grithth, of the Veterans 
Batavia, N \ revealed them to he the same bac- 
(31,44,444,75,54) Furthermore, 
through the cooperation of Dr. Gail M. Dack, of 
the Food Research Institute of the University of 
Chicago, the cultures ot Staph. aureus trom the 


shown to produce 


teriophage type 


patient and her mother were 


enterotoxin 


Comment 


This patient developed a severe, cholera 


like 


hemolytic strain of Staph. aureus in_ the 


enterocolitis due to a drug-resistant 


absence of antibiotic therapy or abdominal 
surgery. This organism was able to parasi 
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tize her gastrointestinal tract in the absence 
of these 
common in such patients. 


conditions which are 


It may be that 


antecedent 


she suffered from the nonbacterial enteritis 
that was epidemic in the community and 
that 


bacterial 


enteric 
for the 


Staphylococcus to emerge as the dominant 


the consequent upset inher 


flora made it possible 
organism and thus cause the severe entero 


The 


Staphylococcus was isolated from her throat, 


colitis same antibiotic-resistant 
her stool, and her mother’s nose, as sug 
gested by the same spectrum of resistance 
to antibiotics and confirmed by  bacterio- 
phage typing. This resistant organism was 
present even though neither the patient nor 
her mother had recently been hospitalized 
or had received antibiotics for the previous 
six months. This was an enterotoxic strain 
of Staphylococeus, and it appears likely that 
the production of enterotoxin in her gastro- 
intestinal tract was responsible for her en- 
terocolitis 

After apparently recovering from her 1 
ness and accepting oral feedings, the patient 
suddenly died with no apparent cause, since 
on gross examination postmortem her gas- 
tromtestinal tract appeared normal. Micro- 
however, revealed a 
the 
mucosa with the disappearance of the nor- 
the 


scopic examination, 


marked disorganization of intestinal 


mal villi and a marked reduction of 
effective surface for absorption of nutri 
ments. It appears likely that she suffered 
from some nutritional deficiencies. 

The staphylococei in her bowel may have 
produced toxins which exerted their effects 
late to contribute to her death. However, 


microscopic examination of other organs 
revealed no significant changes to indicate 
their possible site and nature of action 
This case indicates that primary staphy 
lococeal enterocolitis may occur because of 
drug-resistant organisms producing entero 
toxin which spread by contact in a family. 
Such a patient may die after apparent re 
covery with a markedly abnormal intestinal 
that 


mucosa develops during the healing 
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process and which has lost its usual phys 


iological efficiency as an absorptive surface 


for nutriments 
Summary 


A 


year-old girl with primary staphy 


lococeal enterocolitis due to drug resistant, 


enterotoxin-producing organisms died after 


apparent recovery. Postmortem examina 


tion revealed a markedly disorganized en 
teric mucosa which possessed a reduced 
absorptive surface 

Mrs. Alice D 
cal studies 

200) Crittenden 


Leahy assisted in the bacteriologi 


Bivd 
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Pheochromocytoma in a Boy Aged Ten Years 


GEOFFREY SLOCOMBE, M.B., B.S., Yorkshire, England 


heochromocytoma Is 4 tumor originating 


from chromaffin’ tissue, most frequently 


from the medulla of the adrenal gland. It 
secretes epinephrine and norepinephrine in 


The 


benign amd occasionally 


variable amounts tumor is usually 
malignant. The 
majority of the tumors are unilateral with 
Some are 


but 


out predilection for either side 


bilateral? and some extra-adrenal 


ochromocytoma childhood rare 


should be consice red if renal disease can be 


excluded as the cause of hypertension.” 
The hypertension, which can be either sus 
tained '* or paroxysmal, is due to cireulat 
Ing norepinephrine 


review of the literature ' 


a total of 


In a recent 
Smid and Du Shane (1955) cite 
32 CASES of pheochromwoc yloma children 
1910 


were boys. 


of 14 years and under reported sine 
of whom 9 were girls and 22 


The sex ts not stated in one case in which 
a medullary tumor was found at autopsy. 
The youngest child was 18 months, and 16 
of the 32 were aged 10 or under. The tumor 


occurred in connection with the right) ad 


renal in 10, the left in &, both in 8, and was 
extra-adrenal in 9. In four of the patients 


extra-adrenal tumors were found as well 


both adrenals 
the 
children 


as tumors im one of Opera 


tion for removal of tumor was 


well 


per 


formed on 22 and 


fourteen recovered and remained 


Report of a Case 


\ 
umpton Children’s Hospital on Oct 


aged 10 years was admitted to the South 


1954, under 


the care of Dro G. Ormiston. He had suffered for 


six months from frontal headaches which were 


worse on exertion and associated with vomiting 


Submitted for publication May 7, 1956 
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Former House pliy si mn, South Hampton Child 


ace epted 


Hospital 


540 


betore acdmissu he had had a par 


attack He 


on the might 


ticularly severe hecame disorientated 


and had three consecutive generalized epileptiforn 


convulsions. There was no past history of any 


serious illness or kidney disease, nor was there a 


family history of hypertension. An uncle suffered 
from epilepsy 
20 kg 


wats 


The boy was well nourished, weighing 


(64 Ib.), and was pale and unconscious. He 
his limbs freely 


irritable when examined, moving 


The pulse rate was 180 per minute. The heart was 
murmurs were 
90/00 


abdomen 


not clmically enlarged, and no 


The blood 


xamination of the 


heard pressure was mm. Hy 


lungs and revealed 


nothing abnormal. There was slight left facial 


The right Ineeps jerk was the only tendon 
Phe 
sent, and the plantar reflexes were extensor. The 
and the 


paresis 


reflex present abdominal reflexes were ab 


pupils were equal and reacted to light, 
funds appeared normal 
The 


and he 


pulse rate dropped in a few hours to 120 


became conscious and cooperative atter 


some 12 hours. However, he was unable to see 


edge of the bed and within a. tew 
hours blind, 


almost 24 hours, after which he completely recov 


hevond the 
became totally remaining so. for 
ud improved im every way 

fluid, 
showed no abnormality 


home 11 


diagnosis of 


ered his sight 


rhe cerebrospinal urine, and radiograpl 


of the skull 
The child 


with a 


Was discharged days after 


acdmussion provisional torn 

suffered a fur 

and readmitted His 
120/90 mm. He 


normal as 


encephalopathy. Ven days later he 


ther severe headache was 
blood pressure was now 
The CSF was 


clectroencephalogram \ 


again Was ilso an 


raves of his lony hones 


was 22 


howed 


showed no lead lines. The blood urea 
per 100 cc... and 


no anatomical or 


an intravenous pyelogram s 
secretory detect 

later his blood 
that it 
100 te 


Variation 


Four days pressure was 150/90 


consistently 


Hy, 


remained 
180/150 mm 


(Fig. 1) 


mm. Hg and after 


high, ranging from 125 


with marked day to day 


In the six weeks prior to operation he had tour 


attacks of frontal headache lasting from early 


morning to late afternoon and associated witl 


vomiting. In only two such attacks was Ins blood 


pressure raised above what it had been on previous 
1 he | 


headaches by acetyl 
sahicy 


Phe 
never associated with sweating or pinkness of the 


palms He 


davs were unaffected 


acid (aspirin) or ergotamine were 


never d palpit itions, but 


| 
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PHEOCHROMOCYTOMA IN 


Blood Pressure 


TEN-YVEAR-OLD BOY 


to-day 


during an attack the radial pulse was 


ditheult to 


Times 
although the rate 


about 90 


thready and count, 


was never raised, constant at 


Investigations 


The urine examined weekly never showed 


protein, cells, or casts. The blood urea was 


never above 23 mg. per 100 cc. Two intra 
venous pyelograms showed both kidneys im 
normal position with apparently good func 
tion. These findings were considered to rule 
out renal disease 

roth 
pulse s were palpable 
legs was 200/140 mm. Hg while that in the 
the 160/130 


these findings did not suggest coareta 


femoral and both anterior tibial 


Blood pressure in the 
arms at time Was min 
Hy 


tion of the aorta 


\-ray of the 


showed an unfolded 


left 


che st 


aortic arch and a prominent ventricle 
Klectrocardiograph tracings showed no ab 
normality 

\dditional data were follows 
Llood sugar mg /1OO 
Serum proteins 
100 


« 


Albumin 
(slobulin 


mbe 


variation oft 


blood pressure he fore operation 


133 
per liter 

14 mig 

27.3 mig 

Pwenty-four hours excretion of 

1. Total neutral 17-ketosteroids (Tomp 
sett) 3.8 meg 


Serum sodium per liter 
Serum potassium 
chloride 


Serum per liter 


Serum alkali reserve per liter 


2. Cortiscosteroids (17-ketogemie, Nor 


yinbershi) ~ 6.9 mg 
Basal Metaboli 
etc. 33% 


I he raised blood pressure, 


Rate (corrected for age 
headache ab 


sence of renal disease, amd intermittent 


nature of the symptoms suggested a pheo 
chrome tumor, and the following tests were 
carried out 


lest \n 


Was set up The 


therefore 


1. Benzodioxan intravenous 


drip of isotonic saline 


blood pressure was recorded at five-minute 


intervals until the level became stable at 


145/115 


(piperoxan) ina volume of 5 ml. water was 


mm. Hg; 1) mg. of benzodioxan 
then slowly injected through the tubing over 
After the 

fell by 15 


remamed un 


a period of two minutes yes 


tion the diastole pressure mun 


Hy but the systolic pressure 


53] 


110 \/ 
_ 
| 


A. M 
80 
bat 
i 
2 Chart showing fall of diastoln blood 


pressure after giving 12 mg. ot benzodioxan intra 


venously over a penod of two minutes 


changed. The pulse rate increased rapidly 
to 160 per minute, and the patient said he 
felt hot. Within five minutes the blood pres 
sure level returned to 145/115 mm, Hg, but 
the pulse rate decreased more slowly 

It was decided to repeat the test using 12 
mg. of This 


stolic pressure fell by 35 mm. Hg, but again 


benzodioxan time the dia 


the systolic level showed no change ( big. 


These considered to be 


results were 
equivocal 
2. Presacral Pneumog 


raphy 
nals showed well on both sides but the out 


Retroperitoneal 
The triangular outline of the adre 


line of a tumor could not be established 
3. Norepinephrine 


specimens ot 


xcretion.'--Two 


midstream urine were as 
sayed biologically and found to contain 1.0 
yg and O& yg per milliliter of norepineph 
rine, respectively, Assuming urine excre 
tion to be 1 liter this 


an excretion of up to 1000 yg per day and 


in 24 hours, meant 


confirmed the presence of a pheochrome 


A, JOURNAI 
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cytoma. Normal excretion for a boy of this 
age is about 30 yg per liter per day, and 
up to 300 yg per liter per day from an 
adult is considered to be consistent with es- 
sential hypertension. 

Operation was decided upon and, in order 
to counteract any possible postoperative 
failure of adrenocortical secretion, three 
daily intramuscular injections of 50 mg. of 
were given beforehand. 


cortisone acetate 


After the operation the same dose was 


and 
(on 


given every six hours for the first day 
every eight hours for the second day. 


day 25 mg. was 


the third postoperative 
given every 12 hours by mouth; 25 mg. was 
given by mouth once on the fourth day and 
a final 12.5 mg. by mouth once on the fifth 
day 

The anesthesia and management before, 
during, and after the operation were in the 
hands of Dr. V. ?. Wordsworth. Premedi 


cation was with a mixture of the hydro 


chlorides of opium alkaloids ( Pantopon ) 
10.00 mg. (1/6 grain) and scopolamine 
0.200 my. (1/300 grain). Induction was 


with thiopental (Thiopentone ) > dium. An 
esthesia was maintained with nitrous oxide, 
meperidine hydrochloride 


oxygen, and 


(Pethidine). Relaxation was obtained by 
intravenous tubocurarine chloride 

Before operation a cannula was inserted 
in the long saphenous vein near the ankle. 
used so that 
0.18% ) 


Was 
either (4.3% 
or blood could be given as required Al 


A) two-way connection 


dextrose-saline and 
ternative equipment Was ready in case the 
first cannula should fail 

In order to control hypertension during 
the operation, phentolamine (Regitine) hy 
drochloride was available for intravenous 
ust lo counteract hypotension after the 
tumor had been removed, a supply of levar 
terenol ( Levophed) bitartrate was at hand. 

While the surgeon was preparing the skin 
the patient suddenly stopped breathing and 
the blood fell and could not be 
recorded He recovered in about a minute, 
and the blood 140/120 


mm, Hg; 1 mg. of phentolamine hydrochlo 


pressure 


pressure rose to 


ride was given intravenously just before the 
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skin incision. A similar dose was given 
seven times during the operation. The blood 
175/160 
Hg, even when the tumor was squeezed. 


from the 


pressure never rose above mm. 


\s soon as the venous return 


tumor was clamped the blood pressure fell. 


There was a further fall in pressure to 


70/55 mm. Hg when there was bleeding 
from the inferior vena cava. Blood transfu 
sion was started, and the blood pressure rose 
to 145/120 mm. Hg. Soon after this the nor 
epinephrine ( Noradrenalin) drip was be 
gun, and for the remainder of the operation 
the blood 80/65 


mm, Hg and 120/105 mm. Hg. The opera 


pressure varied between 
tion, including induction of anesthesia, took 
hours The was not moved 
from the theater blood 


was steady at 100/80 mm. Hg and the gen 


three patient 


until the pressure 


eral condition satisfactory 


Operation* 


The choice of incision set a problem ; 
preliminary laparotomy followed by incision 
in the loin of the appropriate side would 
technically have been easiest, but it would 
even 
table 


alterations the 


have required turning the patient 
transfer from trolley (Gurney) to 


brought about violent 
blood pressure, so it was though advisable 
to avert turning the patient at all. A wide 
transverse muscle-cutting incision from one 
costal margin to the other was employed 
(Kvale, Priestley, and Roth, 1954 *) The 
left half of the incision was made first, and 
the abdomen was explored; the left adrenal 
was normal, and the tumor was felt on the 
right side. Therefore the incision was com 
pleted. The liver was retracted upward, the 
hepatic flexure of the colon was retracted 
downward, and the duodenum with the 
head of the 


retracted to the 


pancreas were mobilized and 
left. The kidney 
brought into view, and the tumor was easily 
There 


the anterior 


Was 


was a wide short vein in 


of the 


‘ xposed 


aspect tumor which 


drained directly into the posterior aspect of 


the inferior vena cava. After a little blunt 


* Performed by Mr. Tom Rowntree 


Slocombe 


dissection, the vein was exposed and clamps 
The and 
ligatures were applied to the cut ends. The 
side of the vena 


were placed on it vein was cut 


ligature on the inferior 
cava slipped off and a large quantity of 
blood welled up into the wound; after con 
siderable dithculty the bleeding point, about 


in. in diameter, was found and tied 


off. The tumor afterward was easily dis 
sected bed 


from the 


from its and removed; it was 


enucleated surrounding adrenal 


gland. There was no bleeding after the maim 
had Phe 


closed in layers 


vein been secured wound was 
The incision selected gave rather poor ac 
to the right adrenal, and in an adult 
exposure 


the chest 


cCcss 
would have been hampered by 
wall Phe child's 


wall made retraction easy 


elastic chest 


Postoperative Management 


blood 


it was found necessary to continue the nor- 


Po maintain satisfactory pressure 


epinephrine for 50 hours after the opera- 


tion, At first it was given im a solution of 


16 ml. of norepinephrine in 540 ml. of 5% 


32 yg per milliliter, and the 


dextrose, 1. 
rate was adjusted lw keep the blood pressure 


between 100/80 mm. He and 110/90 mm, 


Hg. The balance of the salt and fluid re- 


quirements was given through the other 


branch of the cannula live hours after 


operation the norepmephrine was momen- 


tarily stopped; the blood pressure immedi- 
ately fell and could not be recorded until 


Phe 
thing happened 20 hours later, The 


the norepinephrine was given again 
amount of norepinephrine required to maim 
dle reased iv 


constant gradually 


tain the pressure 


3). and after 50 hours the 


patient maintained his own pressure with 
'* ‘Thereafter the pres 
mm. Hg. No 


further blood transfusion was needed after 


out norepinephrine 


sure remained about 115/85 


the patient left the operating theater. Up to 
Oct. 31, 1955 
well and with no recurrence of the hyper 


he has remained completely 


tension or other symptoms 


M 


Micro gran s per manwte 


Arterenol 
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Fig. 3.—Chart to show the decreasing 


amount of norepinephrine needed to 
maintain the blood 
100/80 and 110/90 


moval of the tumor 


pressure between 


mm. Hg after re 


Pathology Report 
The circular im 
about 3 


demareated, 


tumor was shape and 


cm in diameter: it was clearly 


A small piece of adrenal cor 


tical tissue was included in’ the specimen 


A few small eysts were present on the cut 
surface which showed variegated coloring, 


some areas being of notably dark appear 


Histologically, the general appearance 


closely resembled adrenal tissue and = con 


sisted of noncompact groups of polygonal 
cells with quite large intervening vascular 
channels, associated with which were some 
areas of hemorrhage. The cells varied con 


siderably in size and shape, and some 


showed vacuolation of eytoplasm 


Schmorl’s silver staining showed the pres 


ence of chromattin granules 


Comment 


feature of this case was 


\n interesting 
the unusual manner of presentation, in that 
the Wats found to be 
litth to suggest the 


The differential diagnosis 


blow! pressure not 


raised, so there was 
correct diagnosis 
seemed to lie between cerebral tumor, epi 
lepsy, migraine, and lead encephalopathy 
It was only soon after the second admission, 
when hypertension was found, that the pos 
sibility of pheochromocytoma was envisaged 
The system of differential diagnosis recom 


mended by Rosenheim (1954) was used." 


544 


Graham (1951) in an excellent and com 
prehensive review of 207 cases ® states that 
the four commonest symptoms apart from 
hypertension are headache, palpitation, 
sweating, in that order. Two 


He also 


some persons are susceptible 


vomiting, and 
of these were present in our case, 
that 


to attacks after a period of rest, &. g., 


observes 
early 
in the morning. We were able to confirm 
this 

With regard to the value of the special 
investigations, the injection of benzodioxan 
or phentolamine **'* is relatively safe and 
easy and may be of great help, Perirenal air 
Presacral pneu 
the 


insufflation is dangerous 
mography is safer and it did show 
tumor in retrospect, but, judging from other 


reported cases, it is not of as much help 


as an intravenous pyelogram ' or a straight 
6The 


the most useful test.27° It is probable that 


x-ray assay of urinary amines ts 
Huorometric methods will be generally avail 
able in the near future.* 

Laparotomy is justified if a tumor ts sus 


pected and is often essential to locate its 


position. Although removal of the tumor 
is a fairly hazardous procedure and requires 
careful planning, the risks are greatly de 
creased by expert anesthesia and by the 
use of adrenolytic drugs to counteract post 
operative shock.**" 
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Summary 


A case of pheochromocytoma in a boy of 


10 years, which presented in an unusual 


manner, is described. Details of the diag 


nosis, operation for removal, and pre- and 


postoperative management are given. 

Dr. G. Ormiston, 
Southampton Children’s Hospital and the Royal 
Hospital, Winchester, 
encouragement and heip in the preparation of this 
paper. Mr. LD). Willoughby, of University College 
Hospital, estimated the urinary amines, Dr. R 


Senior Paediatrician at 


Hampshire County gave 


Farnan 
provided the pathology report, and Dr. FE. Mellor, 
of St. James’ Hospital, Portsmouth, supplied the 
LEG report 

13 Market 


Caton supplied the radiographs, Dr. P 


Walk, Huddersfield 
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Transient Dysproteinemia in Infants 


IT, Studies of Protein Metabolism Using Amino Acid Isotopes 


ROBERT A. ULSTROM, M.D.; NATHAN J. SMITH, M.D.; KAZUKO NAKAMURA, M.5S., and 


ERNEST HEIMLICH, M.D., Los Angeles 


The concentration of any constituent of 
the blood retlects the net balance between 
the rate of entrance of that substance into 
the blood and the rate at which it leaves the 
blood. Alteration of the concentration may 
occur as a result of a change in either or 
both rates. In order to gain better undet 
standing of the mechanism responsible for 
the decreased concentration of plasma pro 
tems in infants with idiopathic hypoprotein 
ena and anemia of a transitory nature, 
plasma albumin and globulin turnover rates 
have been measured in these infants as well 
as in normal infants 

With the use of Isotopes it has been pos 
sible to measure the rates of isotope in 
corporation and disappearance of various 
i vivo systems. Plasma protein turnover 
rates have been caleulated by various 
methods employing a tracer isotope. The 
results of these reported studies make it 
clear that the rates of synthesis and degra 
dation of albumin and the various globulin 
fractions are different.! 

Phere is incomplete agreement im the hit 
erature, however, concerning — various 
methods employed measuring turnover 
times of the same plasma protein frac 
tion.'’* The manner in which the protein 
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is labelled appears to be of some importance, 
Protein may be labelled in vitro by iodina 
tion with ['*! and the disappearance of 
radioactivity from the blood measured after 
intravenous administration. Several theo- 
retical objections may be raised im criticism 
of this technique. lodination introduces a 
foreign group into the protein molecule, and, 
in addition, the label may not be tightly 
bound. To overcome these objections, iso 
topically labelled amino acids have been fed 
or injected into man or animals with the 
expectation that certain of these labelled 
molecules will find their way into newly 
forming plasma protein molecules. Stable 
isotopes of nitrogen (N!'*) and radioactive 
isotopes of carbon and sulphur 
(S*) incorporated into amino acids have 
been successfully used." This procedure 
of using labelled amino acids has the theo 
retical advantage that the rate of amino acid 
incorporation into protein is im a system 
which is little affected by the presence of 
the tracer substance. The rate of disap 
pearance of the isotope from the circulating 
protein should then retlect the existing rate 
of “biological decay” of the labelled pro- 
tein. Reutilization of the isotope-labelled 
group influences the apparent rate of pro- 
tein turnover causing an apparent decelera- 
tion of the biologic decay rate and thus 
prolongation of the “biological half-life 25 
Less error of this type seems evident when 
plasma protein is labelled by feeding 1sotope- 
labelled amino acids to a donor, and inject 
ing the donor’s plasma protem into the test 
subject.!. No direct information is available 
concerning rate of protein formation when 


this technique is used. It would appear, 


therefore, that no single technique is avail- 
able which will give exact information con- 
cerning the exact amount of protein being 
formed in addition to the true rate of degra 
dation of each protein fraction. 

Since each protein fraction appears to 
have a different turnover rate, the proper 
separation of fractions must be accomplished 
before isotope analysis, lest the rate of one 
fraction be obscured by contamination with 
specific activity from another fraction of 
different rate. It is well known that chemi 
cal separation of plasma protein components 
is usualy not complete when tested by the 
more critical method of electrophoresis. 
However, each chemical method results in 
a reproducible degree of separation under 
carefully controlled laboratory conditions. 
More precise data on completely separated 
components are possible if isotope deter- 
minations are made clectrophoretically 
separated proteins However, a high dose 
of isotope is needed to produce levels of 
specific activity great enough for accurate 
isotope determinations in each fraction when 
paper strip electrophoresis is used. The 
quantities of isotope required for such 
studies become impractical for human use 
because they may exceed the safe limits of 
radiation dosage if radioactive material is 
used and are prohibitively expensive. The 
technique of in vivo plasma protein labeling 
has been successfully employed using small 
serum samples from small animals where 
the amount of isotope is large in comparison 
to the body weight.* 

(sing a sensitive gas-flow windowless 
counter, it was impossible to detect signifi 
cant C™ activity directly from the most 
active samples in the experiments using 
C'-Jabelled phenylalanine described below 
when 40A of plasma was separated by paper 
electrophoresis. Other methods of electro 
phoresis which allow use of a greater quan 
tity of protein may possibly overcome some 
of these difficulties, but their use was not 
attempted by us. Except for studies of 


are 


gamma-globulin labelled with I? 
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unaware of other studies of albumin and 


globulin turnover rates in infants or children 


as determined by isotopes.7* 


Subjects Studied 


Two infants with idiopathic transient hypopro- 
teinemia and anemia (Patients 1 and 2) were 
studied during the active phase of clinical disease 
Patient 1 was a 7-months-old girl. She had been 
suffering from hypoproteinemia since age 4 
months. At the time this study began the total 
plasma protein level was 28 gm. per 100 cc., with 
19 gm. per 100 cc. albumin and 0.9 gm. per 100 
cc. globulin. She was on a mixed diet containing 
pureed fruit, vegetables, meats, and infant cereal 
A low sodium milk preparation containing 3.5% 
protein was given, as well as vitamin supplements 

Patient 2 was a 6-months-old boy who had had 
symptoms of hypoproteinemia since age 3 months 
His total protein level in the plasma was 3.8 gm 
per 100 ce. of which 28 gm. per 100 cc. was 
albumin and 1.0 gm. was globulin. His diet con- 
sisted of pureed vegetables, and lamb 
Homogenized milk and a multiple vitamin sup 
plement were also included. A third patient (Pa- 
tient 3) was studied at the beginning of recovery 
from this same type of illness and again 18 months 
after clinical recovery. Detailed case histories and 
other related studies of these infants are reported 
in detail elsewhere.” 

Two normal infants were also studied. Patient 
4 was the 2-month-old male sibling of Patient 3 
His health and nutrition were excellent, and his 
serum protem and hemoglobin levels were normal 
for his age. His diet was constituted of breast 
milk, as well as pureed cereal, fruits, and vege 
tables. Multiple vitamin supplements were given 
daily. His weight gain during the study period of 
five weeks was 1500 en 

Patient 5 was a 3-month-old girl who was hos 
pitalized because of congenital anomalies of the 
central nervous system. Nutritional state of this 
child was adequate, but weight gain in the first 2 
months of life was slow due to difheulty in nursing 
For several weeks prior to the study the feedings 
were taken well. The diet was a diluted evaporated 
milk formula, pureed cereal, fruits, vegetables, and 
meats, as well as a multiple vitamin supplement 
Weight gain during the study period was 1000 gm 


Technique 


Procedure for Measuring Incorporation and 
Disappearance Rates of lsotopes in Protein Fra 
tions Following Injection of DL 3-C™ Phenyl 
alanine.—D,L.-Phenylalanine 3-C™ was diluted in 
0.85% saline solution so that 50 ml contained the 
total dose of 50 ye of radioactivity (129 mg 


537 


—— 
|_| 


A. M 


3-C D,L-phenylalanine).* This solution was then 
the routine manner used in 
this hospital for parenteral solutions. An 
this solution was administered 


sterilized by heat in 
intra- 
venous infusion of 
to each subject over a period of approximately 15 
One child (Patient the 


isotope in a hypodermoclysis of 30 cc. of sterile 


minutes 5) was given 


isotonic saline solution. Venous blood samples 


were then obtained 24, 48, and 72 hours after this 
infusion, as well as at weekly intervals thereafter. 
Approximately 5 cc. of blood was obtained at each 


venipuncture. Sodium oxalate was used as an 


anticoagulant the 
drawn, plasma and cells were separated by cen- 


Immediately after blood was 


trifugation. Albumin and globulin were separated 
by the method of Pillemer and Hutchinson using 
Kach 
was then dialyzed against several changes of dis 


5 


precipitation with cold methanol.” sample 


tilled water at over 72 hours. Electrophoretic 
analysis of samples separated by this method re- 
veal that no albumin was present in the globulin 
fraction, but a barely detectable amount of alpha:- 
globulin remains with the albumin. The protein 
fractions thus obtained were then lyophilized and 
brought to a stable dry weight in a vacuum desicca 
tor. Aliquots of each sample were then combusted 
in duplicate or quadruplicate to CO, by the method 
of Van Slyke and Folch’ 
BaCOs film. Counting was done on a planchet of 


49 sq. cm 


and precipitated as a 


surface area in a windowless gas-flow 
counting apparatus. t Each sample was counted for 
three periods of three minutes each. Corrections 
of the data were then made for background radia- 
tion as well as for thickness of the BaCO,”™ for 


* radioactivity has been ap- 
studies by the Committee 


Radioisotopes of this 


* This dosage of (¢ 
proved for use in these 
on Human Application of 
mstitution 

Tracerlab S¢ 
SC-18 Superscaler 


16 Windowless flow counter and 


Taste Summary of 
from Album and Globulin 


Two 


Days after C dose 
Subject 
4 (Normal 
‘(Normal 9) 
4 (Normal 9) 
18 mo. after 
hypoprot.) 
2 hypoprot.) 
1(9 hypeprot.) 


A. JOURNAL OF DISEASES OF CHILDREN 


each sample of “albumin” and each sample ot 


“total globulin.” 
Results 


Incorporation of Ct into Albumin and 
Globulin c* 


in each protem fraction was apparent al 24 


Maximum concentration of 


or 48 hours after injection of the isotope 
in all patients. Table 1 gives the average 
values of corrected counts per minute from 
carbon-14 activity per milligram of BaCOs 
derived from the combustion of albumin and 
globulin fractions during the experiment. 
Since no samples were taken earlier than 
24 that 
samples represent the true peak concentra 
of To 


comparisons of the rate of amino acid iso 


hours, it cannot be said these 


tions isotope incorporation. make 
tope incorporated into each fraction, the 
formula for biological concentration coeffi 
cient (BCC) described by Shulman and 
Falkenheim 


corrections are made for physical decay rate 


has been used. Provided 
of the isotope, this formula may be used 
with S*., 


The formula stated generally is as follows: 


or C'-labelled amino acids. 


BCC amount of protein incorporated isotope/mM * 100 


dose of amino acid isotope/gm. of body weight 


Comparisons are made at the same time in 


terval after feeding or injecting the isotope. 
In the five infants tested, comparison was 


made at 24 hours. The results of these cal 


culations are summarized in Table 2 


Average Corrected Counts per Minute per Milligram BaCOs 
; Normal Infants and Three Abnormal Infants 


Albumin (CPM Mg. BaCo,)* 


21 


Globulin (CPM/Mg 


* Corrected for background radiation and thickness of the BaCoO, film 
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2 3 7 2s 35 42 
09 9.0 49 09 104 63 
74 78 63 50 4.7 a9 3.0 2.7 
3.5 2.5 2.7 2.3 2.2 2.0 1.2 
“9 6.5 64 5.6 2.7 2.1 
09 6.5 18 a3 1.7 1.2 0.6 
Bal 
ape 4 15.5 13.9 12.7 9.2 68 6.7 6.0 48 
5 14.1 9.5 5.2 3.2 2.5 1.5 
BN, 4 50 4.0 3.7 24 1.7 1.6 14 
2 7.2 6.1 44 2.3 1.5 09 
7.3 4.9 2.9 1.5 1.1 06 0.04 
A 
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Taste 2—Rates of Incorporation of C™ into Albumin and Total Plasma Globulin 


Plasma 
Pt. Age, Body Wt., Concen., 
Gm/l00 Ce 


3 
4 2 4740 3.6 
5 2 4200 
2 7100 2.5 
l 


3 
4 470 2.0 
6 2 4240 3.3 
2 7100 1.0 


BaCO .XM.W. BaCO, 


* Corrected epm,/ mg. 
*+BOCX — plasma albumin or globulin (gm. per 100 cc.) in each infant 
average plasma albumin or globulin (gm. per 100 cc.) in normal infants 


The two normal infants ( Patients 4 and 
5) showed calculated BCC's of 3689 and 
2599 for albumin after injection of the iso 
tope. Patient 3, when studied 18 months 
after recovery, was found to have a com 
parable rate of isotope incorporation into 
albumin at 24 hours of 3880. Calculation 
of the data from Patients 1 and 2, who were 
hypoproteinemic at the time of the study, 
resulted in BCC's of 5174 and 3851 for the 
albumin fraction. These figures seem 
reasonably similar, and it would appear that 
there is no great difference in the rate of 
incorporation of amino acid isotope into 
albumin between the hypoproteinemic in 
fants and the normal infants when calcu 
lated by this method. If a difference does 
exist, the faster rate is shown by the infants 
with hypoproteinemia 

calculated for total plasma globulin 
vielded similar results concerning the rates 
of formation of this group of fractions in 
the normal and hypoproteinemic infants 
(Table 2). 

This method of calculation, however, 
fails to take into account the reduced per 
centage of body weight that is represented 
by protein in the hypoproteinemic infants. 
If a correction is used which essentially 
converts this coefficient from “concentration 
of isotope per molecule of plasma protein” 
to “concentration of isotope in total cir 


culating plasma protein” for each fraction, 
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Albumin 


Glebulin 


Twenty-Four Hours After Injection of Fifty Microcuries of 3-C" Phenylalanine 


Counts/Min per BCC 
Administered M 


25x10 
25x 10+ 1533 2555 
2510+ 13h) 2708 
25x 10° 7 


25x10" 

25x 10° 8777 4600 
25x 10+ 2772 5167 
25x 10° 12 4520 1837 


25x 10° 


a greater variation occurs. The correction 
is made by multiplying the previously cal 
culated BCC by the following ratio 


plasma albumin (gm/100 ce.) in each infant 
av. plasma albumin cone. (¢m/100 cc.) in normal infants 


Globulin data has been similarly corrected 
using the values of plasma globulin con 
centration, Since the extravascular plasma 
protem is decreased in hypoproteinemia, 
this correction is wrong on the side of being 
generous to those patients with reduced 
serum protein concentrations 

This correction demonstrates that Pa 
tients 1 and 2 are actually utilizing a smaller 
fraction of the administered amino acid for 
plasma globulin formation than are the 
other infants. This decreased utilization, 
then, implies that a smaller total amount 
of plasma globulin is being formed. The 
percentage of the administered isotope per 
unit of plasma pretein is roughly the same 
in these two children as in those with normal 
globulin levels. The limit of each new mole 
cule of protein to accept phenylalanine into 
its structure may have been reached, how 
ever, and a greater total amino acid isotope 
incorporation could only occur if more mole 
cules were synthesized 

The results of the calculation of uncor 
rected BCC’s may be compared with those 
of Kelley et al., who performed similar 
experiments feeding S®-labelled methionine 


to normal and nephrotic children In two 


549 


= — 
i740 455 1701 
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normal children who were older than the 
infants reported here, these authors re- 
ported values of 3199 and 2978 for the BCC 
at 24 hours. These values seem comparable 
to those reported here for both the normal 
and the hypoproteinemic infants. In spite 
of a comparatively normal rate of amino 
acid isotope incorporation per new molecule 
of protein, the abnormal infants reported 
here were not maintaining normal serum 
This, of 
suggests a relative failure of plasma pro 


protein concentrations. course, 
tein synthesis, since the existing rate is 
insufficient to correct the hypoproteinemia. 
The relative failure is better demonstrated 
when the rates of isotope incorporation are 
corrected for the existing plasma protein 
content of each infant. 


Rate of DPisappearance of from 


Albumin and Globulin.-The proper method 
of interpretation of the data concerning the 
rate of isotope disappearance from each 
plasma protein fraction is open to some 
question. There is no way of differentiating 
the protein which is labelled immediately 


at the time of injection of the 3-C'™ phenyla 


lanine from the protein which gains a new 


label 


later. As this specific amino acid is 
released from tissue protein, a portion of 
it becomes available for plasma protein 
synthesis 


At. the 


injecting or 


present time the technique of 
feeding amino acids labelled 
with isotopes is the most direct one avail- 
able to estimate rates of plasma protein 
synthesis. Transamination reactions, re 
utilization of amino acid carbon fragments, 
“feed back” from other labelled body pro 
teins, and other complex phenomena may 
play significant roles in modifying the cal 
culated rates of synthesis as well as degrada- 
tion. These findings, therefore, have been 
interpreted to be representative only of 
rate of isotope incorporation into and disap 
pearance from plasma protein fractions. No 
attempt to determine actual amount of pro 
tein entering into or lost from the circula- 
justified. Such results, 


tion seems 


540 
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therefore, are valuable only on a compara- 
tive basis. Using another essential amino 
acid (lysine) labelled with radioactive car- 
Yuile 


demonstrate that the carbon label remains 


bon, and co-workers were able to 


in the original amino acid almost entirely 
the 
ments.’® It is likely, but not proved, that 


throughout course of similar experi- 
the “reutilization” label is still in phenyla 
lanine and not in totally new carbon com 
pounds which have entered the plasma pro- 
teins. 

Various investigators have used different 
periods of time following the original in 
jection of isotope to calculate the rate of 
“protein half-life.” Regardless of which 
time period is used, it seems likely that 
some degree of error involving secondary 
labelled 


albumin and globulin is inevitable. 


acid into 


In the 


incorporation of amino 
early period following the injection of iso- 
tope-labelled amino acid, an unstable state 
is present due to the redistribution of la 
belled plasma protein during mixing with 
labelled 


amino acids which have been released from 


extravascular areas. addition, 
other body proteins with rapid turnover 
rates are becoming available for incorpora- 
tion into plasma proteins. Although rein 


corporation of previously utilized amino 
acids is probably at its lowest level during 
the first three days, these several factors 
make the early data less consistent and per 
haps a less accurate reflection of degradation 
rate of each plasma protein fraction. In 
each infant studied, a steady rate of decline 
of the isotope concentration is not seen 
earlier than three days after the tsotope 
injection, The later rate of decline can be 
plotted as the log of isotepe concentration 
versus time. 

The data from each plasma fraction of 
each subject was mathematically analyzed, 
and the disappearance rate was found to be 
an exponential one. A theoretical curve was 
calculated using the data after Day 7 by 
expansion of Yoe 
Y =total isotope in the fraction; Y,=Y at 


the equation, Y 
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Taste 3 


Statistical Analysis Comparing Data wath Theoretical Curves 


Used 


Calculation of Half-Lafi 


Albumin 


Level of 
Significance 


Subject 


6.001 
0.005 
0.005 
ool 


0.10 


N= Number of data points analyzed. 


¢ > (data value theoretical value) * 


where 


Y (data value —mean of data values 


n-2 
time zero: k= coefficient of transfer out of 
fraction, and t=time. The variance of the 
individual data points from the theoretical 
points was calculated and compared with 
chance variations about the empirical mean 
The data are significant at the 1% level 
with the exception of the albumin data on 
Patient 4. A of the 


analysis is presented in Table 3. 


summary statistical 


Using the calculations for simple decay 


proposed by Solomon,'? the half-life of each 


protein fraction can be calculated from this 


data by the formula t2 In this equa 


tion t%4 represents the half-life of the pro 


ALBUMIN 


Cilobulin 
Level of 
Significance 
ool 


om 


tein. K may be calculated from the equation 


k Inte — 


t 


In this equation i, is the 


concentration of isotope at the beginning of 
the isotope decay and ) Is the isotope con 
centration at a later point in the experiment, 

The rate of disappearance of isotope from 
these infants 1s 


the albumin fraction in 


shown in Figure 1. The rapidly disappear 


ing components are evident in the data 
points representing the samples during the 
initial three days. The half-life of albumin 
in Patient 4 was found to be approximately 
22 days. Vatient 5 


half-life of C' in 


shown to have a 


of 29 


Was 


albumin days 


cpm/mg. 


Rate 
ot 


Fig. 1 


pearance 


of disap 
activity 
albumin.” 


from “plasma 


The two heavy lines rep 
with hy- 


lines represent extension 


resent miants 


poprotememia 


of the theoretical curves 
A & 
mia and anemia ( Patients 
1 & 2); x=Patient 3; 
o-Patient 4, ani @ 


Patient 5 


hyproproteine 


—— 
1 10 S241 12 25.43 
2 12.75 15 il 
4 s 15.93 PA) » 
4 10 2.75 22 7.12 44 
te 
16 
Bo 
x +29 
7 14 21 26 
DAYS 
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M 


These the 
majority of studies available in the literature 
Patient 3 had 


recovered from hypoproteinemia 18 months 


rates seem comparable to 


pertaining to adults. who 
prior to this study was shown to have a 
similar rate of disappearance of isotope 
The calculated 
half-life of this patient’s albumin was 23 


from the albumin fraction. 
days. Patient 2, who was hypoproteinemic 
at the time of the study, showed a more 
rapid turnover of isotope in the albumin 
fraction than the three previously mentioned 
infants. The finding of a half-life of ap 
proximately 15 days in this patient is below 
the range found in similar studies performed 
Patient | 
strated a rate of isotope loss from albumin 


(th 


in normal adults. also demon 
12 days) which ts considerably faster 
than has been previously recorded in normal 
adults using amino acid labelling, and is 
The 


two 


more rapid than the normal infants 


values for albumin half-life in’ these 
patients seem significantly shortened when 


The 


serum albumin level of these children was 


their clinical condition is considered 


low during the period of this study 


from the globulin fraction was also meas 


rate of disappearance of isotopes 


ured in these patients. In addition to other 
factors previously mentioned which compli 
cate precise interpretation of the data, tt 
should be pointed out that fibrinogen was 
this 


included the globulin’ fraction of 


study. It has been shown by other investiga 
tors that the rate of turnover of fibrinogen 
is considerably faster than that of any indi 
vidual globulin The data pre 
sented here, therefore, are comparable only 
from one person to another within” this 
study, since no single plasma protein fra 
tion is represented, and the rate of isotope 
disappearance is an algebraic summation of 
rates of various fractions known to be in 
cluded 

The two normal infants (Patients 4 and 


5) showed isotope disappearance rates in 


this fraction of 33 and 16 days, respectively 
The 


child who had recovered from 


r 


§42 
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hypoproteinemia (Patient 3) demonstrated 
a half-life of isotope in this fraction of 28 
days. The hypoproteinemic infants (Pa 
tients | and 2) demonstrated half-lives of 
11 and 10 days, respectively (Fig. 2). The 
differences between the patients with nor 
mal serum protein levels and those with 
hypoproteinemia are not striking. It was 
shown by electrophoretic analysis that the 
infants with hypoproteinemia had normal 
levels of plasma fibrinogen. It seems likely 
that a rapid turnover rate of fibrinogen 
could play a significant role in prolonging 
the half-life 
Continuing rapid reincorporation of phenyl 


calculations determined here. 
alanine-3C™ into fibrinogen, as this amino 
acid again becomes available from the deg 
radation of other labelled body proteins, 
could maintain a high isotope concentration 
in the “total globulin.” It appears that the 
disappearance rate of “total plasma glob 
ulin” in the hypoproteinemic patients was 
slightly faster than that of the patients with 


normal plasma protein levels 


A Study Using N'° Glycine 


The first child to be observed by our 
group with the peculiar syndrome of anemia 
and hypoproteinemia was studied in several 
Ways to determine the state of her protein 
metabolism.'” This child was found to be 
in positive over-all nitrogen and mineral 
balance. With the exception of a later onset 
of symptoms, the clinical course of this in 
fant was quite similar to the two hypopro 
teinemic infants studied using C'-phenlyal 
months old at the 


anine. This child was 7 


time of onset of symptoms, and it was 
within the month after onset that the study 
being reported was performed. It appears 
the child had 
the 


edema was disappearing 


from the clinical course that 


begun to recover at time of 


The 


and the serum protein level was slowly 


alre ady 
this study 


rising. Anemia was present and unchang 
ing 

Vethod of Study.—The child was fed a 
diet of milk alone for a short period of 
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Fig. 2.-Rate of disap 
pearance of ©” activity 
from “plasma globulin.” 
A hyproproteme 
mia and anemia ( Patients 
1 & 2); x=Patient 3; 
o-=Patient 4, and @ 


Patient 5 


o123 7? 4 2! 
DAYS 


time; 150 mg. of glycine labeled with N™® 
was added to a small amount of the milk, 
which was fed at 8:00 a. m. The nursing 
bottle was rinsed thoroughly several times 
with small quantities of distilled water, and 
the child took these rinsings readily by 
mouth. Quantitative collections of the urine 
and stool were made in the ensuing 48 
hours. Urine was collected by indwelling 
catheter in 6-hour aliquots during the first 
24 hours and in a single aliquot in the 
second 24 hours. Carmine and charcoal 
were used to delineate stool periods Blood 
samples were obtained at 4-hour intervals 
for 24 hours, and at 12-hour intervals dur 
ing the following 24-hour period. Urine 
and stool samples were analyzed for their 
content of total nitrogen by the Kjeldahl 
method and for N' in the mass spectro 
meter, Dlood samples were analyzed for 
total plasma nitrogen, total proteins, and 
for N' in each of these fractions. 

Results Table 4 includes the results of 
the analysis of this patient's plasma for 
N?!* concentration Analysis for total pro 
tein N'*® was made only on the first sample 
which was taken four and one-half hours 


t The N*-labeled glycine and the analyses were 


supplied by Dr. L. Zeldis 
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after feeding N' labelled glycine rhe 
amount of blood necessary for complete 
analysis of subsequent samples was pro 
hibitive so that only total plasma N'* is 
reported at the later times. It is probable 
that the N'’ in plasma after eight and one 
half hours following ingestion of the labeled 
glycine is almost entirely in the protein 
fractions 

The BCC caleulated for this patient in a 
manner similar to that used in the study of 
phenylalanine 3-C'™ is 7475. This rate of 
isotope imcorporation imto total protem 1s 
more than twice the value found in the 
normal infants the studies deseribed 
earlier 

Analysis of the rate of disappearance of 
N™ from serum during the first 48 hours 
after ingestion shows that this rate has not 


vet reached equilibrium Calculations by the 


Tasie 4 in Plasma bollowing Oral Admum 
stration of 150 Midligrams of Glycine-N 
Patient Three, Seven-Month-Old Gu 
with Hypoprotememia and Anemia 


A tots % Atoms % 
Time (Hr Excess Excess N 
in Total N in Total Protein 
44 
as 

11.75 
24.745 
MO 0 
47.25 


16 
7 
| 
= 
~ 
8 
2 o 
~ 
6 
4 
- 
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5.—Urinary Excretion Patient Three, 
Seven-Month-Old Girl with Hypoproteinemia and 
Anemia 


Hr N in Excretion 
After rine % Admin 
Ingestion*® My Lose 


Amount 
Retained 
MeN 
16.41 
170 14.67 
14.06 
O41 

1.228 


Total 7.411 


* Labelled glycine administered 19.6 me. N 


same methods previously applied to the 
phenylalanine C'™ study show the data to 
be a heterogeneous group, and no half-life 
can be calculated. The study period was 
limited to 48 hours so that no conclusions 
can be made from this part of the experi 


ment 

Urinary excretion of N! was similar in 
rate and amount to that reported by Sprin 
son and Rittenberg in adults on normal pro 
intakes.* total of 6.08 


mg. of N!' appeared in the urine (Table 


tem In 24 hours a 
5). In the second 24-hour period an addi 
tional 1.23 mg. was totalling 
$8.40 of the ingested dosage over the 48 
Since this” labelled dietary 


excreted, 


hour period. 
amino acid was lost from the body at a rate 
comparable to that of normal adults, there 
appears to be no evidence for a failure of 
ulilization of dietary glycine for protein 
detectable the 


Unfortunately, no comparable data 


formation. No Was 
stools 
concerning children are available. This find 
ing, together with the finding of a high ratio 
of total urinary nitrogen to total dietary 
nitrogen,'’ suggests that a rapid rate of 
endogenous protein breakdown accompany 
ing a normal rate of protein synthesis from 
dietary protein is the mechanism resulting 
in the low concentration of serum proteins 
to maintain 


im this patient. If the failure 


normal circulating levels of protein were 
on the basis of poor utilization of dietary 
nitrogen, the fraction of N' appearing in 
the urine during this 48-hour period would 
higher Phe 


be expected to be nitrogen 
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from glycine is excreted rapidly when total 
protein nitrogen intake is high in compari- 
son to rate of body protein synthesis. An 
analogous finding has been previously dem- 
in 
receiving a high protein intake.* 


onstrated using glycine subjects 


Interpretations 


It seems from the data pre- 


sented here that the two infants with hypo- 


apparent 


proteinemia were incorporating amino acid 
isotope into albumin and globulin at a rate 
which was comparable with that of the 
normal infants. Since this comparison was 
made on the basis of a ratio of specific 
activity to weight of stable element of each 
protein fraction, we are essentially compar 
ing the rate of entrance of amino acid 
molecules into a given protein molecule. 
When it is considered that these hypopro 
teinemic infants have fewer protein mole 
cules in their bodies, it is apparent that a 
given dose of amino acid is not as com 
pletely utilized for plasma protein produc 
tion as it would be if the number of protein 
molecules were greater. One might say that 
the efficiency per molecule is the same, but 
the efficiency per child is impaired in the 
hypoproteinemic infant. In addition to this 
the rate of disappearance of isotope labelled 
amino acid from plasma protein is greater 
in the hypoproteinemic infants than it is in 
the infants with normal plasma protein con 
centration. If the rate of total plasma pro 
tein formation were assumed to be the same 
in these infants as in normal infants, this 
shortened half-life alone would result in a 
concentration of the circulating al 
It appears, therefore, that the hypo 


lower 


bumin 


proteinemia in these infants is associated 


with some degree of inefficiency of incorpo 
ration of amino acid into plasma protein 
in addition to a more rapid degradation rate 
formed. These 


of the once it 1s 


patients were studied thoroughly for clinical 


protein 


none 
that 


inflammation and was 


evidence of 


found. It was also determined there 


was no evidence of hyperfunction of the 
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adrenal cortex. The protein intake was well 
within the normal range at the time of these 
studies, as well as during the period when 
the hypoproteinemia was developing. E-x- 
periments in dogs fed diets adequate in 
calories but deficient in protein have demon- 
strated that the turnover rate of the existing 
plasma protein is considerably accelerated, 
especially that of albumin.'’® This is similar 
to the albumin turnover studies in our sub 
jects with hypoproteinemia. The findings in 
the hypoproteinemic infants suggest that it 
is not mere inhibition of plasma protein 
formation from dictary amino acids causing 
the low serum protein level, however, but 
that some force at the site of destruction of 
protein or some tactor within the protein 
molecule itself is altered in addition. 

The number of abnormal conditions in 
man in which the turnover rate of protein 
has been studied is limited. It is therefore 
not surprising that this pattern of normal 
or slightly decreased protein synthesis to 
gether with rapid degradation has not been 
previously described. Interpretation of the 
results in terms of a basic etiology, there 
fore, is impossible 

That this state of hypoproteinemia and 
anemia is a temporary one seems to be 
borne out by the study on Patient 3 after 
her recovery as well as by the apparent 
clinical recovery of each of these patients. 
The studies of the albumin and globulin 
fractions of Patient 3 after recovery appear 
to be quite similar in all respects to those 
of the two normal infants and seem com 
parable with protein dynamic studies per 
formed in adults 

The study performed on Patient 3 during 
the early recovery period demonstrated a 
greater rate of amino acid isotope incorpora 
tion into total protein than was seen in any 
of the other studies. It is not known 
whether this increased rate is due to a dif 
ference inherent in the two techniques of 
study or whether the recovery of this patient 
from her hypoproteinemia was occurring 


as a result of the more rapid rate of genera 
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tion of proteins that this calculation would 
suggest. Although the value for the per cent 
of isotope appearing in the urine of this 
patient suggests that no rapid elimination 
of dietary amino acid is occurring, it does 
not seem safe to speculate that this state 
existed in the other patients studied. Since 
this infant was making a clinical recovery 
at the time of the study, her state of protein 
equilibrium was undoubtedly different in 
many aspects. The continuing high ratio 
of total urinary to total dietary nitrogen 
is perhaps accounted for by the continuing 
rapid degradation of the serum protems 
Recovery is occurring in spite of this by 
virtue of a high rate of protein formation 
from dietary amino acids 

The possibility has been considered that 
a deranged molecular structure of the pro 
tein fractions may be influencing the rapid 
degradation. It is not known whether the 
production of protem molecules by the 
fetus, other than hemoglobin, is different 
on a qualitative basis. Fetal hemoglobin is 
a qualitatively different protein which is no 
longer produced normally in significant 
amounts after birth.” The fetal hemoglobin 
which has been produced before birth dis 
appears from the circulation as the red blood 
cells containing it undergo gradual destruc 
tion. In certain abnormal hematological 
conditions the persistent synthesis of fetal 
hemoglobin accompanies other abnormalities 
in the red blood cell. It seems conceivable 
that persistent postnatal production of a 
fetal type (or molecularly distinct) plasma 
protein could result in the abnormalities 
found in the protein degradation rates pre 
sented here, 

An attempt, by using immunological 
techniques to demonstrate a qualitatively 
different type of albumin in these patients 
during hypoproteinemia is in progress using 
yielded negative results No differences 
from the normal have been found in electro 
phoretic mobility. A qualitative difference 
of the other plasma protein fractions which 


were depressed in the hypoproteinemi pa 
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tients is also a possibility. This hypothesis 


is unproved at the present time. 


Summary and Conclusions 


A study of the rates of synthesis and 
degradation of plasma, albumin, and globu 
lin during the active phase of hypopro 


teinemia and anemia in two infants is 


presented. Studies performed on one infant 
during recovery and 18 months after com 
plete clinical recovery from idiopathic 
transient hypoproteinemia and anemia are 
also presented. The findings in these pa 
tients are compared with those obtained 
from the study of two normal infants using 
similar techniques. The rate of 


tion of C-labelled phenylalanine into al 


orpora 


bumin and globulin was similar in all of 
these children when calculated according to 
concentration coefhicient of 


the biological 


Shulman and Falkenheim, with one excep 
tion. One infant who was studied during 
the recovery phase demonstrated a rate of 
incorporation of isotope into plasma pro 
tein nearly twice as great as the other in 


fants. With this exception the normal and 


hypoproteinemie infants reported this 
acid 


study demonstrated rates of amino 


isotope incorporation into” plasma protem 
similar to that found in normal young chil 
dren by other investigators, However, when 
this rate is corrected for the decreased 
total plasma protein mass in the children 
with hypoproteinemia it appears that the 
total amount of isotope labelled amino acid 
incorporated into plasma protein is less im 
the with 
normal levels of serum protems 


albumin 


abnormal infants than those 


The rates 
globulin 


of degradation of and 


fractions as estimated by this method are 


of the same magnitude in the normal im 


fants as has been previously recorded in 


using various amino acid 


A more rapid turnover of 


adults 
rsotope labels 
both albumin and globulin as evidenced by 


normal 


a shortened half-life of isotope activity in 
each was demonstrated in the infants with 


hypoproteinemia, The rate of disappearance 
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of isotope from the “total plasma globulin 
fraction” 
was not definitely different from that found 


of the hypoproteinemic infants 


in this globulin fraction of the normal in 
fants. Since the fibrinogen content of the 
plasma was not depressed in the patients 
with hypoproteinemia, inclusion of this frac 
tion in the analysis may have influenced 
the data to mask an even more rapid turn 
and gamma- 
that the 


hypoproteinemia in the patients studied here 


over rates of the alpha-, beta-, 


globulin fractions. It appears 


resulted from a relative failure of utiliza 


tion of amino acids in addition to a rapid 


degradation of plasma proteins. It seems 


unlikely that the rapid degradation of the 
protein is related to a deficiency of some 
essential protein component in the diet of 
This 


evidence 


these children. conclusion — is sup 


ported by previously presented 
regarding the good dietary intake of these 
patients preceding and during the develop 
ment of hypoproteinemia and anemia. The 
possibility that this syndrome of transient 
hypoproteinemia and anemia is the result 
of an endogenous or conditioned derange 
ment of protein metabolism seems more 
likely. Further investigation of the molec 
ular structure of the serum proteins as 
well as other factors influencing protein 
metabolism seems necessary to establish the 
basic reason for the rapid degradation rate 
of proteins in these children. The etiology 
of this aberration in the rate of protein 
synthesis and destruction remains unknown 
at the present time 
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Acute Intrathoracic Gastric Dilatation Associated with 


Bochdalek Hernia in an Infant 


IRA S$. GOLDENBERG, M.D., New Haven, Conn. 


One of the congenital defects which usu- 
ally is manifest in the earliest hours of life 
is the posterolateral diaphragmatic hernia 
through the foramen of Bochdalek ( persist 
tent pleuroperitoneal canal). Cyanosis and 
dyspnea may be present during the imme- 
diate postnatal period, and the presence of 
either should make one aware of the possible 
existence of a diaphragmatic defect with 
displacement of abdominal viscera into the 
pleural cavity. Once feedings are attempted 
emesis may become prominent and the other 
symptoms are exaggerated. Occasionally 
with diaphragmatic defects no symptoms are 
present and the lesion goes unrecognized 
for many months or years, In rare instances 
incarceration or strangulation of stomach or 
intestine occurs in posterolateral hernias and 
the patient presents an acute problem in 
diagnosis and management. 

The present case is that of a 6-week-old 
boy with apparently normal postnatal devel 
opment who suddenly had incarceration of 
his stomach through a posterolateral dia 
phragmatic defect with acute dilatation and 


rapid clinical deterioration. 


Report of a Case 


pontaneously 


infant was delivered 
The birth 


of hands and feet 


life, but 


tull-term 
Feb, 29, 1956 
Minimal cyanosis 
during the first 
The remainder of the phy sical examina 
after birth 

Development seemed normal for the first 6 


weight wa gm 


was noted 


24 hours ot this cleared 


readily 


tion was normal, including heart and 


lungs 
weeks without any observed feeding or 
April 17, 1956, 
feeding the child 


respiratory 


hortly after 


tract problems, On 


taking the noon began to ery 


Submitted for publication July 19506; 


‘ epted Aug. 4 
From the 
Sx hool 


Surgical Service, 


Medicine 


horact 


Universit) 
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and rapidly became cyanotic with marked 


The child 
Division. On 


loudly 
brought to the Emer 
noted to 
skin 
The 
were rolled upward; the neck was flaccid 


dyspnea was 


admission he was 


mottled blue 


gency 
be a well-nourished baby with 


and markedly cyanotic lips and nailbeds 
eyes 
Moderate inspiratory retraction of supraclavicular 
and subcostal areas was noted. The left chest was 
hyperresonant with absent breath sounds. Bron 
present on the 


to the 


chovesicular breath sounds were 


side. Cardiac dullness extended far 


The 


rhythm and the sounds of poor quality 


right 
irregular in 
The liver 


right heart was slow and 
was palpable to the level of the umbilicus. Ad 
5130 gm 

\ roentgenogram of the 
markedly dilated 


mediastinal shift to the right (Fig. 1). 


mission weight was 


chest revealed a 
chest with 
A small 


through 


stomach in the left 


caliber plastic tube was quickly passed 


the esophagus into the stomach, and after evacua 
50 ce. of 150 ec. of 
quickly 


mediastinum to the 


tion of formula and air the 


baby’s pulse and respirations became 
return of the 
that 


appeared to be normal diaphragms with normal 


normal with 


midline. Fluoroscopy at time revealed what 


The left lung was well-expanded and the 
2). A 
thin 


motion 
(Fig 


heart was in the midline gastro 


duodenal roentgenogram using very barium 


was done. Rapid canalization of the esophagus 
leading what appeared to he at supradiaphrag 
The 
through a 

(Fig. 3) 


Operation was undertaken after placing a poly 


matic stomach was seen latter apparently 


entered the chest posterolateral dia 


phragmatic defect 


catheter arm vein for fluid ad 


\ left 


under 


ethylene mto an 


ministration paramedian abdominal 


incision was made general endotracheal 


anesthesia. Upon entering the peritoneal cavity 


it was evident that a diaphragmatic hernia of 


some magnitude was present. The herniated vis 


cera included stomach, spleen, colon, and a portion 


of small intestine, which were all reduced with 


ease. The posterolateral diaphragmatic defect thus 


exposed measured em 


the base on 


left lung was well visualized and expanded nor 


with 


the chest wall. There was no peritoneal sac 


mally. No malrotation of abdominal contents was 


present 


BOCHDALEK HERNIA IN AN INFANT 


chest show- 


intrathoract 


roentgenogram 
stomach, 


Admission 
dilated 


Fig. 1 


ing markedly 


beasy repair ot the defect was carried out, the 


patient withstanding the entire procedure nicely 


An easy layer closure of the abdominal wall was 


possible Immediately postoperatively a chest 
roentgenogram showed good lung expansion (Fig 
4). After operation there was heard for the first 
murmur loudest 


k he 
Despite 


time a Grade IIL blowing systoli 
over the base and transmitted into the 
electrocardiogram, however, was normal 


the murmur, the course after operation was be 


nign, oral feedings being started after persistalsis 
well established on the third 


was postoperative 


day 


Fig. 2.—After aspiration the left lung 
has expanded and the mediastinum has returned 


normal position 


Goldenberaq 


Prior to the patient’s discharge from the hos 


pital an upper gastrointestinal roentgenographic 


series was normal (Fig. 5). The cardiac murmur 
sull 


after operation revealed that it had almost disap 


was present, but examination three weeks 


peared 
Comment 


Although a large congenital diaphrag 
matic defect usually presents dramatic symp 
toms, these do not always appear in the 


neonatal period. A recent case at this hos 


hig. 3—DBarium reveals the stomach 


mtrathoracic 


iigestion 
to be 


pital was a 26-year-old man with a massive 


Bochdalek hernia in whom symptoms had 
been minimal despite the presence of a large 
portion of colon, small bowel, and stomach 
in the left chest. The present case ts a good 
example of symptomatology delayed in onset 
The differ 


with 


and of life-endangering severity 
shock 
bradycardia, and absent breath sounds on 
difficult 


choice is between spontaneous pneumothorax 


ential diagnosis of dyspnea, 


one side may be In general the 
(usually of the tension type) and diaphrag 
matic hernia with mediastinal shift and lung 
compression, The wisdom of avoiding needle 
aspiration of a silent chest is emphasized 


strongly in the present case. Simple inset 
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tion of a nasogastric tube appears to be a 
much wiser maneuver when one is not sure 
of the diagnosis. Certainly no harm can 
result from this procedure even if a pneu 


mothorax is present, and if intrathoracic 
acute gastric dilatation is the basic problem 
rapid control may be effected. If unsuccess 
ful, thoracentesis may then be performed 
and the few seconds expended in aspirating 
the 


harmful delay 


stomach will not have constituted a 


It is not necessary to point 


out the possible sequelae of transthoracic 
dilated 


empyema being the most important one. If 


needle puncture of a stomach 
the patient’s condition permits, rapid chest 
roentgenography of course is invaluable in 
establishing the proper course of therapy. 
It is interesting that complete reduction 
of the herniated stomach here occurred after 
initiation of gastric aspiration yet the barium 
study one hour later revealed return of the 
stomach into the chest. Evidently filling of 


the stomach with barium precipitated hernia 


Fig. 4.--Immediate postoperative chest roent 
genogram reveals barium in the small bowel hav 
ing been released from entrapment in the intra 


thoracic stomach 
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Fig. 5.—-Normal upper gastrointestinal roent 
genogram prior to discharge from the hospital 


tion again. At the time of operation anes 
thetic relaxation was probably responsible 
for further herniation of spleen, colon, and 
small intestine into the chest. 

The 


cardiac murmur after operation is not clear 


mechanism the 


for production of 
It was perhaps originally masked by the 
herniated viscera. Sudden mediastinal shift 
after the 
have altered 


was. established 
course of the blood 
With the passage of time, 


herniation 
the 
through the heart 


may 
flow 


normal hemodynamics were established and 


the murmur then cleared, 


Summary 


A case of a 6-week-old child is reported 
with a large Dochdalek-type diaphragmatic 
hernia, The first symptoms were those of 
acute cardiorespiratory collapse associated 
with dilatation of the intrathoracic stomach 
The 


decompression 


following a normal neonatal period, 


advisability of immediate 
with a nasogastric tube in any case of shock 
associated with absent breath sounds in one 
hemithorax is illustrated by this case. 
Department of Surgery, Yale University School 


of Medicine 
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Development of Sulfadiazine Resistance During an 
Outbreak of Shigellosis Due to Shigella Sonnei Form I 


FREDERICK H. WENTWORTH, M.D., ond BERTTINA WENTWORTH, M.T. (A.5.C.P.), Columbus, Ohic 


The efficacy of sulfadiazine in the treat 
ment of Shigella infections, where the or- 
ganism is sensitive to sulfonamides, has 
been well established,'* and because of its 
relatively low toxicity and general availabil- 
ity it has appeared to be the drug of choice 
in shigellosis therapy.* However, the prob 
lem of the development of sulfonamide 
resistant strains was recognized in these 
early reports and independently reported 
by others. In recent years several investi- 
gators have reported outbreaks in which 
resistant strains have either predominated 
or have been the only strains isolated.®? 
Hardy's report,* however, is the only one 
which has come to our attention which dem- 
onstrated the resistant 
strains during an outbreak, with the subse 


development of 


quent spread of sulfonamide-resistant infec 
tions in the study population. 

An unusual opportunity to study the 
development of sulfadiazine resistance was 
afforded us by an outbreak of shigellosis 
due to Shigella sonnei Form I in an institu 
tion for the mentally retarded. All children 
age 6 through 13 years admitted to this 
institution from August, 1953, to January, 
1954, were placed under study as part of a 
Shigella flexneri type 3 vaccination project.* 
In accordance with the experimental proto 
col, rectal swabs were obtained from each 
child on a regular schedule so that cultures 


Submitted for publication July 23, 1956; accepted 
Aug. 9 

From the Division of 
Ohio Department of Health 

* This project was under the direction of Dr 
M. L 
part by a grant from the Department of Health, 
and Welfare, Public Health 
Health 


Communicable Diseases, 


Cooper, Cincinnati, and was supported in 
Education Service, 


National Institutes of 


were done on each of 3 successive days 
during the week following admission and, 
beginning one month later, cultures were 
obtained at biweekly intervals for 12 weeks. 
During the latter part of the study addi 
tional specimens were obtained from some 
children. 

The S. sonnei outbreak began during the 
13th week of observation and continued for 
approximately 15 weeks. It was confined 
mainly to the boys’ receiving ward where 
40 of 61 children admitted to the vaccine 
study became infected. During the first 
three weeks of the epidemic most of the 
children with positive cultures were not 
treated with chemotherapeutic agents, but 
after the third week children with positive 
cultures, accompanying 
diarrhea, were treated with sulfadiazine, 2 
grains or 120 mg. per pound per day divided 


with or without 


into four equal doses or a maximum of 2 
gm. of sulfadiazine every six hours for five 
this 
frequently altered because of clinical neces 


days. However, basic regimen was 
sity and some patients received less than 
When sulfadia 


zine resistance became apparent, chloram 
phenicol was substituted 


the full course of therapy 


for sulfadiazine 


because of the favorable results obtained 
by Cooper and Keller® and Garfinkel and 
“ 


co-workers,® with the use of chlorampheni 


The 


usual dosage used was 250-500 mg. every 


col in sulfadiazine-resistant infections. 


six hours for five days. 


Materials and Methods 


The S. sonnei Form I strains were isolated as 
described by Croft and Miller* from plates of 
MacConkey (Difco) and S S (Shigella Salmo 
nella) (Difco) media with the rectal 
swabs and were identified by slide agglutination 


streaked 
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tests with specific antisera.t Agglutination oc- 


curred with Form I agglutinating serum but not 
Difco sulfadiazine discs of 10, 50, 
concentrations and chloramphenicol 


with Form II 
and 250 mg 
(Chloromycetin) discs of 10, 30, and 60 gm. con- 
centrations were used for the sensitivity determi- 
The 
infusion broth for 
Mueller-Hinton 
the directions of the dis¢ 
were made after 12 to 16 hours’ incubation at 37 
sulfadiazine sensitive 


in heart 
streaked 


organisms were grown 


24 
( Difeo) 


nations 
and then 


plates according to 


hours 


on 


manufacturer. Readings 


C. Cultures designated as 


were inhibited by the lowest concentration disc 


used. One culture, which has been designated as 
the low 
higher 


resistant to 
the 


“partially resistant” was 


disc but sensitive to 


The other cultures designated as 


concentration 
concentrations 

partially resistant” showed the presence of re- 
within the zone of in- 
Resistant cultures 


sistant variants growing 


hibition surrounding the dises 
overgrew the discs completely. 


Results 


The results of the sulfadiazine sensitivity 
studies are shown in the Figure. The results 
of the chloramphenicol sensitivity tests are 
not shown, since the cultures were uniform- 
lowest 


ly sensitive and inhibited by the 


concentration of the drug. 

S. sonnei organisms were first isolated 
during the 13th week of culturing. During 
the 13th, 14th, and 15th weeks, 12 children 
were found to have positive cultures, all of 
which were sulfadiazine sensitive. During 
the 16th week, five infections 
found, one of which showed a “partially re 
sistant” culture. From the 17th through 
the 22d week 23 new cases occurred, 9 with 


new were 


sensitive, 2 with “partially resistant,” and 
10 with resistant organisms. Isolates from 
the seven new infections which 
from the 23d through the 28th week were 
From the 29th through the 33d 


occurred 


resistant. 
weeks no positive cultures were obtained, 
but during the 34th through the 36th weeks 


+ The initial isolation and identification of the 
Shigella strains used in this study were made by 
Raymond Fk. Mary Miller, and 
Dr. C. C. Croft of the Division of Laboratories, 
Ohio Department of Health using specific antivera 


supplied by Dr. W. H 


Branch, Communicable Disease Center, Chamblee, 


Daniels, Jean 


wing of the Laboratory 
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six children who had previously had posi 
tive cultures and who had been negative 
for 7 to 14 weeks again showed positive 
all of were sulfadiazine- 


cultures, which 


resistant, 


Comment 


These results are interpreted as evidence 
of the appearance of sulfadiazine-resistant 
an outbreak of Shigella 
The fact that patients who 


strains during 
sonnei Form I. 
had initially sensitive strains subsequently 
excreted “partially resistant’”’ strains prior 
to the demonstration of resistant strains in 
newly admitted patients suggests that the 
resistant strains developed from initially 
sensitive strains as the result of therapy. 
However, the possibility must be entertained 
that the resistant strains did not develop 
from the initially sensitive strains but were 
introduced the 
strains, and that two distinct epidemics, one 


from outside as resistant 
with sensitive strains and one with resistant 
strains, occurred simultaneously. In 
event it is clear that during the period in 


which sulfadiazine was used as therapy the 


any 


sensitive strains gradually disappeared 
whereas the resistant strains persisted and 
spread, During the last five weeks of the 
epidemic only resistant strains were isolated 
from newly infected patients. 

It is interesting to note that six patients 
to 
stools had 


Whether 


these patients should be considered bacterio 


strain infections began 


after 


with resistant 


excrete organisms their 


been negative for several weeks. 


logic relapses or reinfections is not clear, as 
adequate isolation of cases was not carried 
out and ample opportunity for reinfection 
existed, However, it is certain that on the 
basis of several negative stools these pa 
tients would ordinarily have been trans 
ferred from the receiving unit to the various 
cottages of the institution and would prob 
ably have served as the source of infections 
in new areas of the institution. 

The introduction, or the development of 
sulfonamide-resistant of 
during institutional outbreaks may present 


strains Shigella 
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DEVELOPMENT 


SULFADIAZINE RESISTANCE 


Development of Sulfadiavine Resistance During an Qutbreak of Shigellosis Due to Shigella sonaei | 


Week of study 
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LEGEND: 
C2] Cultures negative for S$. sonnei I. 


GZ) Cultures positive: organisms sensitive to sulfadiazine. 


Cultures positive: organisms partially resistant™ to 
sulfadiazine. 


Gultures positive: organisms resistont® to sulfadiazine. 
« See text for definition of resistance and portial resistance. 


Ome ODepeortment of Health 


Source Records of Division of © able Di 


real problems for those who are responsible 
for control of the epidemics. Antibiotics 
which might be effective in the control of 
these organisms are in general more expen 
sive than the sulfonamides, and their exten 
sive use might well represent an intolerable 
financial burden the institution. Al 


though it would appear that the eventual 


to 


Wentworth—W entworth 


development of sulfonamide-resistant strains 
is inevitable, it is probably wise to attempt 
to delay their appearance by using the maxi 
mal dose of the drug with the aim of eradi 
cating all Shigella the 
Carefully followed isolation procedures may 
assist in minimizing the hazard presented 
the Careful 


from intestine 


by resistant strains.” clinical 


PAL] DR] | TRANSFERRED FROM STUDY 
abd | Oo 
al bubs = 
| 
noted during the al 
AL 
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observation, preferably assisted by the re- 
sults of sensitivity tests, will allow for the 
early recognition of sulfadiazine resistance 
and the introduction of a 
agent into the therapeutic regimen 


more effective 


Chloramphenicol was substituted for sul- 


fadiazine in the study because the latter had 


obviously lost its effectiveness and the or- 
ganisms were uniformly sensitive to chlor- 
amphenicol. It is interesting to note that, 
although no resistant organisms developed, 
persistent carrier states or bacteriologic 
relapses appeared to be as frequent after 
chloramphenicol therapy as after sulfadia 
zine, Since this study was not designed to 
evaluate the use of chloramphenicol, no con 
clusions regarding its relative effectiveness 


can be drawn. 
Summary 


1. An outbreak of shigellosis due to 
Shigella sonnei Form | in an institutional 
population being routinely cultured is pre 
sented. 

2. The 


spread of sulfadiazine-resistant strains 


appearance, persistence, and 
was 
demonstrated. 

3. The therapeutic implications of the 
appearance of resistance strains is_ briefly 
discussed. 

State of Ohio Department of Health, 306 Ohio 
Departments Building 
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Progress in Pediatrics 


German Measles and German Measles in Pregnancy 


THEODORE H. INGALLS, M.D., Boston 


For 15 years German measles has been 
known to hold serious risks for the human 
embryo if contracted by the expectant 
mother during pregnancy. Yet, little 
gress has been made toward control of the 


pro 
disease Furthermore, no firm epidemiologic 
observations have been collected to confirm 
the clinical evidence—although this is con 
vincing enough. Much of the epidemiologic 
difficulty lies in case finding, which is no 
simple matter when the problem concerns 
members of society who will not even be 
months after a mother’s 


born for several 


infection and who will have no rash or 
telltale sign that means rubella and only 
rubella. 

Appreciation of the hazard came from 


Australia, where 


clinical observations in 
Gregg and others showed that an epidemic 
of rubella in 1939 and 1940 left in its wake 
a whole train of pathologic consequences for 
unborn babies: congenital cataract, deafness, 
mental retardation, and heart disease. Amer 
ican and European reports shortly confirmed 
this observation. 

Although the first Australian observations 
definitely that 
mother with the virus of German measles 


established infection of a 


in the first trimester of pregnancy fre 
quently proves teratogenic for the unborn 
baby, they did not quantitate these risks 
numerically. Did the babies of all infected 
Submitted for publication Dec. 18, 1956; ac 
cepted Jan. 19, 1957 
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Crippled Cerebral 
and the 


Fund 


Association, 


Research 


into trouble or only a small 


No 


were assembled retrospectively 


mothers run 


percentage - knew because the data 
with case 
finding based on pregnancies productive of 
risks it is 


babies To evaluate 


know the 


defective 
necessary to normal as well as 
abnormal outcomes of pregnancies compli 
cated by rubella 
Little by little, 


have been accumulated to confirm that the 


follow up observations 


risk of gross deformity is indeed greatest 
first 
and today the outlook for babies born after 


during the few months of pregnancy, 
rubella-complicated pregnancies can be ex 
pressed percentagewise, as shown in the 
Table. The primary factor in judging the 
validity of this experience is, of course, 
reliability of the diagnosis of German mea 
sles, 


this 
when in pregnancy the mother had her in 


A physician's opinion was needed on 


pomt. A next essential was to know 


fection. Both facts were decided before the 
baby was born, after which the mother was 
followed through to term when the impact, 
Only 


when the physician had made 


if any, upon the baby was observed 
in this way 
a definite diagnosis in the mother but did 
not yet know what the effect would be on the 
conceptus-—could unbiased data be assembled 
by which to compute the risks of infection 

Today a follow-up report can be given on 
100 pregnancies complicated by rubella and 
after the had 


been reported Over 200% of first trimester 


followed to term infection 


infections produced either death or con 
genital defect—there is no way of predict 


ing which—of the fetus. Second trimester 
infection, especially about the fourth month, 


appears to present a comparable hazard. The 


555 


A 


Outcomes of Rubella-Complicated Pregnancies by Trimester of Infection 


ist Trimester 


— 
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2nd Trimester 3rd Trimester 


Source of Data Total Still- Congen- Total Stille Congen- Total Stil. Congen- 
Births births ital Births births ital Births births ital Total 
Defects Defects Defects 


Grévall & Selander 


Aycock & Ingalls * 2 l 
Fox & Bortin? 
Hill & Galloway ( 
Ingalls & Purshottam * 14 0 1 
L. Brawner’ 4 
Personal Ww 0 2 

Total Us) 4 10 

% 5.9% 


term congenital anomalies as used here in 
cludes only the unequivocal gross defects 
such as brachycephaly, mental retardation, 
and Mongolism, deafness, cataract, hy 
pospadias, cleft palate, and hydrocephalus. 
For evident reasons controls were not as 
sembled by clinicians originally reporting. 
Significance can be shown by relation of the 
kind of anomaly observed to the stage of 
pregnancy reached when the mother con 
tracts the disease.” 

The need now is to reexamine the be 
havior of rubella itself, to look for evidence 
of its epidemiologic impact on the unborn 
population especially the big rubella 
years—and to devise tangible preventive 
measures 

Cases of rubella reported to the State 
Department of Health (lig. 1) in Massa 
chusetts since 1917 are indicative of long 
term fluctuations of spread in addition to 
the well-known seasonal variations. Some 
thing that approximates a seven-year rhythm 
is discernible with about three of the annual 
cycles often approaching a peak and the 
next few usually receding from it; three of 
the four largest outbreaks occurred during 
times of war. 


Long-term behavior doubtless is cle 
termined in part by the relatively long in 
cubation period, but a more decisive factor 
would seem to be a lower order of infectivity 
than for measles or mumps, which is re 
vealed in the motor car-airplane era (big. 
2). At least, the differing experiences of 
inductees in World Wars | and I] point to 
an increasing speed of transmission of mea 
sles and mumps but not of rubella in’ the 


past 25 years Phese infections were much 


0 0 2 0 0 12 
0 0 2 0 0 9 
i l 0 0 0 19 
0 2 2 0 0 17 
0 0 0 0 0 12 
2 4 9 0 i) 100 
71% 14.3% 0 0 


more of a military problem in the slower 
times of World War I, whereas rates for 
rubella were actually higher (almost 10 per 
1000 per annum) among inductees in the 
1940's than in 1917-1918. The morbidity 
from German measles was, of course, in 
consequential, clinically speaking, for these 
young men. The threat was for their wives 
or, more precisely, for the babies which the 
wives might bear if they happened to be 
in the early stages of pregnancy when 
contracting rubella, 

No comparable observations on the inci 
dence of German measles in young women 
of reproductive age are readily available. 
However, an appraisal has recently been 
made in the Department of Epidemiology of 
the Harvard School of Public Health of 


maternal-fetal experience with rubella in 
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Figure 1 
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Figure 2 


1942-1943, as measured by the births of 
defective babies a year later, in 1943 and 
1944 (Fig. 3). The lowest block of shaded 
rectangles represents cases of patent ductus 
arteriosus—13 of the 26 cases of congenital 
heart disease previously reported by Rut 
stein, Nickerson, and Heald.” Above this 
is a block of 13 cases of congenital cataract 
discovered through the records of the Mas 
sachusetts Division for the Blind and the 
Massachusetts Eye and Ear Infirmary, and 
above that 10 patients with congenital deaf 
ness who were born after their mothers had 
rubella.'! These children were located by 
search of the records of two of the five state 
schools for the deaf. Although many of those 
represented in the figure had more than one 
defect, each case ts listed only in the index 
category and no case has been listed twice 
Rutstein and his colleagues had already 
shown a correlation of birthdays with the 
rubella season for children with patent 
ductus arteriosus admitted to the Children’s 
Hospital. 
sembled children with one or the 
defects 
had had 


Patients 


The present approach has as 
other of 


three major congenital whose 


while pregnant rubella 


1942 or 1943. 


patent ductus arteriosus, congenital cataract, 


mothers 


either in with 


or deafness were arranged initially by 


month of birth: then the whole block was 


Ingalls 


shifted en masse seven months to the left 
that is to say, 7 months earlier in 1943 or 
back to 1942 as the case may be, The result 
is to arrange cases by gestational age. In 
fants shown were approximately 2 months 
old in utero. When this was done a well- 
nigh perfect correlation emerged between 
the specified defects and the two epidemics 
of rubella in the first half of the years 1942 
and 1943. It that the list 
more complete for defects than it ts for 


is evident is no 
reported cases of rubella, also shown on the 
chart. The data do, however, poimt clearly 
unborn 
World 


War Il. The epidemiologic findings are in 


to a mass impact of rubella on 


babies in those first two years of 
harmony with conclusions heretofore based 
on clinical data, 

It is hardly necessary to express signifi 
cance mathematically for it is most unlikely 
for all events of the kind described to occur 
in the first half of the year merely from 
chance. When the over-all phenomenon is 
viewed against the Australian observations 
of the beginning war years, 1939 and 1940, 
it is clear that the epidemic counterparts oc 
curred in the United States about two years 
later, after this country had entered hostili 
These 


of rubella would have been accelerated by 


ties were vears when transmission 


Figure 3 
a 
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military furloughs and family movement 


incident to the training programs of war. 
The findings that 
measure the impact of rubella on the embryo 


indicate inability to 
epidemiologically has been due to technical 
difficulties in case finding and lack of re 
porting. Demonstration of teratogenicity has 
therefore been limited to clinical evidence. 
The time has now come when the question 
of the teratogenicity of rubella is a finished 
chapter. The objective of the future is to 
ant Ipate and prevent the consequences of 
maternal infection rather than to cope 
belatedly with them by the use of gamma 
globulin or other measures 

The next move would seem to be squarely 
up to the virologist. The challenge is to 
“capture” the can be dis 
pensed much as vaccinia ts dispensed. A 
practical step would be to allow women who 


have not contracted rubella in childhood to 


virus so that it 


become actively immunized before marriage 


or pregnancy especially in times of epi 


neither nor 


demic It seems necessary 
feasible to entertain an elaborate plan of im 
munization by vaceme injections comparable 
to that used against poliomyelitis. Although 
that ts the method 
would be for susceptibles to have the disease 
either naturally o1 Meanwhile 


pediatricians, physicians, and school nurses 


conceivable, simpler 


artificially. 


should encourage the acceptance of naturally 
developing rubella and the resulting im 
munity with the same seriousness with which 
they urge immunization against tetanus, Un 
til the adult population is more highly im 
mune than at present there is a slight risk 
that school children will bring the artificially 


acquired infection home to a susceptible and 
Qn the other hand, the 


pregnant mother 


circumstances of infection could be ad 
justed intelligently, and there ts every reason 
to believe that the gains would quickly out 
distance the losses. At present the decision 


is simply going by default to nature 
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The rationale of acting more vigorously 
in an epidemic year is the rationale of vac 
cimating during an epidemic of smallpox, 
although with German measles the risk is 
for the unborn, not the born. The conse 
quences of rubella are, statistically speaking, 
negligible in children and adults: they are 


large and often tragic for the embryo. 
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Case Reports 


Syndrome of Congenital Hemihypertrophy and 


Elevated Urinary Gonadotropins 


Occurrence in a Seven-Year-Old Boy 


HENRY K. SILVER, M.D., Denver, and FRANK L. GRUSKAY, M.D., Baltimore 


Minor differences in size between the two 
sides of the body are common and usually 
have no significance. However, severe dis 
proportion is relatively rare and there are 
less than 130 cases reported in the literature. 
In 1953 Silver and co-workers ' described a 
syndrome of congenital hemihypertrophy 
and elevated excretion of urinary gonado 
tropins in two children who failed to show 
any other evidence of apparent endocrine 
disturbance. The purpose of this paper ts 
to present the third case of this syndrome in 


a 7-year-old boy. 


Report of Case 


New 
Clinic at the 


first Haven 


Pediatric 


boy seen the 
Hospital Out-Patient 
ave of 10 weeks because of a difference im size 


Was 


of his lees. He had been born at term follow 
and had 
Birth 


ing an entirely uneventful pregnancy 


Caesarian section 
(6 Ib. 12% oz.) 
had 


supplemental oxygen and after 24 


been delivered by 


weight was 3100 gm 


he was cyanotic at birth, he been given 


hours ap 


peared entirely normal 


When he was about 2 months old his mother 


first noted a difference in the size of his legs 


him to the clini 


and On physical 


brought 
examination the only positive findings were a 
diffuse buttock, leg, 


foot, the 


enlargement of the left 


small café-au-lait 


and presence of a 
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back 
hemangiomas on the 
toth 


spot on the leit lower 


small 
upper lid 


appeared to be 


and two 
capillary 


and the 


right 
glabella arms 
equal in size 

At the age of 10 months he was admitted to 
the New Haven Hospital for diagnostic studies 
to determine the 
the left leg 


2 cm 


cause of the enlargement ot 
At that time the left leg measured 
longer than the right, the left foot 
right, and the circum 
than 
He did not use the enlarged limb as 
actively as the other but 
seemed to be equal in both 


than the 
ference of the left 
the right 


1 cm. longer 


thigh 2.5 em. greater 


muscular power 


No difference in 


temperature or color of the legs was noted 


Femoral pulsations 


bruit 


were strong and = equal, 


and no was heard. Roentgenograms of 
the lower extremities revealed diffuse enlarge 
ment of the bones and soft tissues on the left, 
but these structures were otherwise normal 

At operation 


to be the 


oxygen saturation found 
blood both 
Exploration of the subcutaneous 


Was 


same in obtained from 


femoral veins 
tissue of the left leg revealed apparently nor 
mal blood vessels and lymphatics. No arterio 


venous aneurysm was demonstrated 


\ biopsy 
of skin and subcutaneous tissue was interpreted 


skin 


as showing normal with slight edema ot 
the subcutaneous 

The patient was next seen in the Out-Patient 
Clinic at the age of 7 
that he had 


normally. He had full use of his legs and was 


10/12 years. His mother 


reported grown and developed 


able to walk, run, and hop in a normal manne 


even when wearing regular shoes. Review oft 


systems was not contributory 
kg. (54 Ib.) and was 


He weighed 24.5 
(48 in.) tall, The 


hemangiomas on the 


122 cm 
capillary upper lid 
he 
back 


irregular 


right 


and the brow were no longer visible 


café-au-lait spot on the left lower 
had an 


darker 


measured 2.7 by 14 cm. It 


border, and four 1 mm brown areas 


550 


iis 
~ 
= 


A.M 


Measurements 


Kight 


Left 
Leg (ant. sup. spine to lat. malleolus) 63 em 
Leg (ined. condyle of tibia to med 

malleolus) 

Lev (circumference of thigh) 
Leg (circumference of calf) 
Length of femur (by roeuntgenogram 
Length of tibia (by reentgenogram 
Arm (lateral epicondyle to styloid 
“Bone age 


24.2 em 27.0 em. 
46.0 em, em 
19.0 cm 15.5 em 
45.7 em 
28.5 em 2.5 em 
oyr yr. 


kull was 


cm 


| he 


circumterence ot 52.5 


were scattered over its surtace 
with a 


Phe 


symmetrical 
(20%% in.) tonsils were hypertrophied but 
teeth had 
erupted (eight incisors and four front molars) 
The chest, and back 
metrical the 


fingers ot 


equal in Iwelve permanent 


clavicles, were sym 
Both 
The 
the 


crease oft 


lace, 


testes and were ol 
little 


left 


penis 


both hands 


normal size 
proximal 
the 


0.5 


extending 

the 
extending only to 
the 


short, just 


distal 


were 
to the 
right little finger 
the 
hand 


ring finger and 
within 
distal crease ot ring finger on 
Neither little 
Radial, femoral, and dorsalis 


all 


and 


cm, ot 
that 
unusual mcurvihy 


finger showed any 


pulses were strong and equal bi 


pedis 


laterally nails hair were entirely not 


mal, 
that the 


5, and 6 
health, 


Requestioning the mother disclosed 
patient's four brothers who were 2, 3, 
years older all 
although the ll-year-old sibling was said to be 
No asymmetry was present 


the soth 


than he were in good 
“short for his age.” 
family 
‘I he 
a café-au-lait spot on her lower back 
blood 

24-hour 
and assayed for gonadotropins 


35.2 


parents 


had 


in any member of 


were of normal height mother also 


Routine count and urinalysis were 


normal, A urine sample was collected 
It was positive 
and for 


24 hours of 


lor mouse uterine units negative 


70.4 mouse uterime units per urine 


Comment 


Although only a relatively few cases of 
hemihypertrophy have been described in the 
medical literature, it is probably not a rare 
condition, Most cases are not reported be 
cause the hemihypertrophy occurs as an 
isolated finding and no definite etiology can 
be ascribed that will satisfactorily explain 
the pathogenesis of the abnormality. Among 
the mechanisms that have been incriminated 


as possibly causing the condition are em 


bryonic variants * (incomplete twinning ) 


embryonic defects of the vegetative nervous 


system,” arteriovenous aneurysms,**" nevi, 


500 
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telangiectasis, neurofibromatosis,"* abnor 
malities of the lymphatic system,**” lesions 
the 11 12-14 
syphilis,* endocrine factors, 


Silver 


of brain,” heredity, congenital 


515-18 


and me 


chanical influences. and his co 


authors! suggested that the condition might 
be a variant of ovarian agenesis (now more 
correctly termed gonadal dysgenesis) where 
congenital abnormalities (including dispro 
portion of various parts of the body) and 
elevated levels of urinary gonadotropins may 
be part of the clinical picture.’ 

Ward and Lerner ** have made a compre 
hensive review of the subject of congenital 
hemihypertrophy, and they noted that other 
abnormalities had occurred in approximately 
50% of the reported cases, These included 
of the skin,*? 
abnormal nail growth," 
of teeth," 
secretion of sebaceous and sweat glands,! don 
the the 
syndactylism,® polydactylism,?* 


nevi, 42526 pigmentation 
telangiectasis,** 


premature eruption EXCESSIVE 


thickening of hair on involved 


side 4 20,31 
clubbed feet," enlargement of the tonsil,** 
eryptorchidism,** 


hypospadias,*° supernu 


mary nipples,** congenital heart disease,*° 
and hypertrophy of one of the pair organs 
on the involved side.’* In addition to these 
findings Silver and co-workers called atten 
tion to the unusual small size of their pa 
tients at birth after a reportedly normal 
gestation, persistence of shortness of stature, 
a difference in the maturation of epiphyseal 
centers (“bone age’) on the two sides of 
the body and incurving of the little fingers. 

An association between hemihypertrophy 
and a disturbance of endocrine function has 
been noted. It has been reported as occur 
ring with the adrenogenital syndrome '®'* 
1618 virilism re 


and in two of these cases 


sulted from = an tumor. In 


1s 


adrenogenital 
one a Wilm’s tumor (embryoma) of the 
kidney subsequently developed. Bjérklund 
has reported two additional cases of hemi 
hypertrophy in whom Wilms’ tumors sub 
sequently developed 


Russell 34 has recently described dispro 
portion in the two sides of the body in two 


patients with shortness of stature, small size 
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at birth, and incurved little fingers. He also 
called attention to the peculiar mouths of 
his patients in whom the outer angles are 
drawn down, producing an inverted “V" or 
“shark-mouth.”” These findings in Russell's 
patients would appear to be identical to those 
previously reported by Silver and co-authors. 
Unfortunately assays for urinary gonado 
tropins were not performed in’ Russell's 
patients. 

The boy herein reported had moderate 
disproportion between the extremities on the 
two sides of his body and a marked and 
abnormal elevation in the excretion of uri 
nary gonadotropins. At the age of 7 10/12 
years his excretion of urinary gonadotropins 
was more than 35.2 but less than 70.4 mouse 
uterine units per 24 hours. In our labora 
tory normal women during the reproductive 
period of life have been found to excrete 
more than 6.5 and less than 52 mouse uterine 
units and all normal children under & years 
of age have been found to excrete less than 
2 mouse uterine units per 24 hours 

The only other findings of note in our 
patient were a 4 cm. café-au-lait spot over 
the right lower back, shortening of both 
little fingers, and moderately retarded ma 
turation of epiphyseal centers (“bone age”). 
There was a difference in bong age between 
No evidence of 


any endocrine disturbance, vascular abnor 


the two sides of the body 


mality, or defect of the nervous system was 
noted, 

Russell ** has suggested that the abnor 
malities occurring in his two patients (and 
in three others with similar findings but in 
whom differences in the two sides of the 
body were not present) were due to environ 
mental influences causing an acquired intra 
uterine growth-failure which probably 
affected the fetus during the sixth and sey 
week 


enth intrauterine In our patient preg 


nancy had been normal as far as could be 


determined, and in the other two cases of 


this syndrome! gestation had been entirely 
uneventful at least until the 


when the mother of one of the previously 


seventh month, 


reported patients had been in a minor auto 


Silver—Gruskay 


GONADOTROPINS 


mobile accident after which time she had 
experienced no further gain in weight until 
the delivery of the child. 

Several of the cases of hemihypertrophy 
have been associated with eryptorchidism 
and hypospadias, This that the 
underlying disturbance in fetal development 
may occur at the time that the sexual ap 


similar 


suggests 


paratus is being differentiated. A 
mechanism has been proposed as occurring 
in gonadal dysgenesis. In this condition it 
has been found that the majority of cases 
have a chromosomal pattern that is charac 
teristic of males, even though the patients 
may have the outward appearance of im 
mature females, It would be of interest to 
have studies of the chromosomal pattern of 
various cells in apparent girls with hemi 
hypertrophy, since this might be an aid 
in determining the “basic” sex of the person 


Summary 


third case of ihe syndrome of 


The 


congenital hemihypertrophy and elevated 


urinary gonadotropins is reperted in a 7 
year old boy. 

The only other abnormalities of note were 
a café-au-lait spot on his back, shortening 
of both little fingers, and moderately re 
tarded 
(“bone age”). 
bone age between the two sides of the body 


Ninth 


maturation of epiphyseal centers 


There was a difference in 


$200 Denver 
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Mild Neonatal ‘Toxoplasmosis 


Case Report with a Four-Year Serologic and Dermal Sensitivity Study 


MAXWELL STILLERMAN, M.D., Great Neck, N. Y. 


Congenital toxoplasmosis is a generalized 


infectious disease in humans and animals 


caused by the protozoan, Toxoplasma 
gondi, which is transmitted transplacentally 
from the mother to the fetus. Signs of the 
disease may become apparent in utero or 
within a few days, weeks, or months after 
birth. That human congenital Toxoplasma 
infections may be mild or asymptomatic as 
well as severe and fatal is not well known. 
Most of the congenital toxoplasmosis cases 
reported in the literature have been severe 
or fatal infections either with clinical signs 
of central nervous system damage, such as 
chorioretinitis, psychomotor retardation or 
calcifications, and 


disturbances, cerebral 


hydro- or microcephaly, or visceral mani 


festations of jaundice and hepatospleno 


megaly or any combination of the above.' 
A definite diagnosis can be established by 
adequate serologic tests? or by demon 
strating the parasite in body fluids or tis 
sues. The following case of congenital toxo 
plasmosis is considered of value because 
it deals with a relatively mild acute neonatal 
infection which was diagnosed and followed 
by serial serologic tests for four years in 


the absence of classical clinical signs 


Report of a Case 


The patient was born at the New York Hospital 
on July 15, 1951. His mother, 28, father, 37, and 
sibling are living and well. The 
1943 and has hay fever 


There are no known cases of tuberculosis, syphilis, 


a 4-year-old 
father had malaria in 
epilepsy, cancer, or other familial diseases in the 


family 
Submitted for publication Sept. 25, 1956; a 

cepted Nov. 19 
Department ot 


Medical College and New 


Pediatrics, Cornell University 


York Hospital 


gravida 2, Rh-posi- 


The mother, who is para 2, 


Mazzini newative, felt well during her 


except tor 


tive, and 


pregnancy two periods: once during 


her fourth month when she felt exceedingly tired 
for one week due to a condition diagnosed as the 
fever, and during the seventh to 


grippe without 


ninth months of her pregnancy when she rested 
in bed most of the time to relieve painful spasms 
in her right calf, which were aggravated in the 
upright position. No other complications of preg 
nancy were detected 
This 
1951, 


under 


weighed 3500 gm. on July 15, 


delivery 


baby hoy 


following a full-term spontaneous 


meperidine (Demerol) hydrochloride and 


light ether anesthesia. He had some initial respira 


tory irregularity and cyanosis which were re 


lieved completely by pharyngeal aspirations and 


oxygen. During the first two days of life he 


behaved normally. On July 17 he had one episode 


of projectile vomiting, followed by occasional 


regurgitation of small amounts at subsequent feed 
ings. The infant did not appear ill, and examina 


tion was negative except for a mild pharyngitis 


On July 19 there was no further vomiting, but 
he was irritable and lethargic and his daily morn 
ing temperature for the first time was elevated to 
101.3 F (385 ©), 


intake and 


despite an adequate formula 


normal stools) Examination revealed 
blood count 
normal on that date. On July 
1027 F (393 C) and 


from the maternity to 


no definite cause for the illness. The 


and urimalysis were 


20 the temperature rose to 


the baby was transferred 


the pediatric service 


Physical examination revealed a well-developed, 


well-nourished 5-day-old white infant alternately 


somnolent and irritable’ His measurements were 
temperature, 100.9 F (38.3 ©); weight, 
head, 345 em, and 


turgor and 


as follows 
3350 


chest, 32.5 cm His 


length, 50 em.; 
skin 


No jaundice, bleeding tendencies, or twitch 


color were 
good 
fontanelle 


The 
light 


ings were evident The anterior 


measured 4 em.*3 cm. and was not tense 


pupils were round, equal, and reacted to 


The fundi appeared normal. The pharynx was 
mildly injected, and a small punched-out ulcer with 
in diameter was present on 


The 
, 


was palpable ecm 


a gray base 2-3 mm 


the left side of the soft neck was 


supple liver helow the 


| | 


A. M 
Taste | 
Date Color Pressure Cells 
7/22 Clear Not increased 5WRC 
Clear Not increased 
Clear Not increased 
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Spinal Analys 


Culture Smear Protein Sugar 
No growth No organism 77 me 6il meg 
No growth No organism “7 meg 71 me 
No growth No orgab'sm meg 


* This spinal fluid was inoculated into mice, from which no parasites or organisms were subsequently recovered. 


costal margin. The spleen was not felt. The re 


mainder of the examination was not remarkable 
The following laboratory procedures were done 
in an effort to determine the cause of the daily 
low-grade fever which fluctuated between 96.8 F 
1027 F (36 C-39.3 C) 19 to July 31. 
Urinalysis: repeatedly Blood 
the Hgb. of 24 gm. on admission dropped to 17.4 
ym. on discharge; the RBC dropped from 6,700,000 
to 4,800,000 per cu. mm., while the WBC fluctuated 
between 10,000 and 16,300 per cu. mm. The dif 
ferential, which on admission was 44% seymentals, 
32% hands, 14% 


cosinophils, and 2% 


from July 


normal counts 


lymphocytes, &% monocytes, 0 


basophils, gradually changed 
and just prior to discharge was 18% segmentals, 
13% bands, 63% lymphocytes, 13% 
3% Turk cells, and one nucleated RBC per 100 
WBC. Throat 


Streptoco. cus, Staphiloc occus aureus, Staphlo« occus 


mhomocytes, 


culture July 20, nonhemolyti 


albus, and Micrococcus catarrhalis Blood cul 


20, 22, and 26 these were sterile. 


tures: On July 

Urine culture: On July 20 showed no growth 
Spinal fluids 
X-rays: July 

mal. Tuly 25, skull was normal 

July 24, BUN 17 mg.; COs 

chlorides 112 mb-q/liter 
151.2 mbkq/liter; 


were analyzed and results are 


23, chest and abdomen were nor 


Blood chemistries 


17.5 mkq/liter ; calcium 


85 mg.; sodium potassium 6.4 
mg/liter 

Bleeding time: July 25, one minute; coagulation 
time: 15 minutes (Lee-White) 

Stool 


monella and Shigella; 


July 27, culture was negative for Sal 
guaiac Was negative; lew 
pus cells were seen 

Circulating cosinophiles 7, 192 per cu 
mm 

On July 24 a cleat 


vesicle 3-5 om. in diameter 
appeared on the 
Adjoin 
ing these, many closely set discrete and confluent 
10-20 


Similar lesions appeared during 


om a erythematous base 


right external nares and right mpple area 
small clusters 


vesicles developed forming 


mm, in diameter 


the next five days on the left external nares, 
right cheek, periumbilical area, and left ring 
finger { Figure). On about the third day the 


lesions became necrotic in the center and gradually 


formed brown crusts which fell off 10-18 days 
later, leaving on one area near the right mipple 
a superficial pitted scar 7 mm. in diameter. Cul- 


fluid 
Smear of 


ture of the clear vesicular aspirated on 


July 25 gave no growth opaque 


material aspirated on July 28) showed only 


504 


cells m= various Stages of break- 
The dermatological con- 
28 could not 


etiologi 


mononuclear 
down and no organisms 


sultant, Dr. Arthur Grace, on July 


associate the lesion with any specific 


agent 


A blood sample, taken from the infant on July 


25, contained dye test antibodies for toxoplasmosis 
in a dilution of 1:256 and complement fixing anti- 
bodies in a titer of 1:16. A repeat sample on July 
31 showed the titer of dye test antibodies to have 
increased to 1:612 and the complement fixing anti- 
\ blood sample from the 


body titer unchanged 


mother showed dye test antibodies present in a 


dilution of 1:612 and complement fixing antibodies 


in a dilution of 1:32. Sera from the father and 


3-year-old sibling were negative A tentative 


diagnosis of congenital toxoplasmosis was made on 
the basis of these serologi tests despite the ab 
sence of classical clinical signs 

Therapy consisted of the following: From July 
20 through July 23 penicillin, 300,000 units daily, 


nares, 


lesions on the external 
wall eight days 


vesicular-crusted 
cheek and anterior chest 
rash 


ifter the onset of the 
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was administered intramuscularly in divided doses 
From July 22 to July 26 chloramphenicol (Chloro- 
mycetin) was given by gavage in divided daily 
doses of 100 mg. per kilogram for the first 24 


hours followed by 75 mg. per kilogram for the 


succeeding 24 hours. It was discontinued because 
it had no effect on the fever and because diarrhea 
and regurgitation developed. However, the pharyn 
gitis cleared within several days. When a tentative 
diagnosis of toxoplasmosis was made on July 27, 
sulfadiazine was started in dosage of 0.1 gm. per 
kilogram per 24 hours subcutaneously in divided 
doses for 3 days, followed orally by 0.2 gm. per 
kilogram per 24 hours in divided doses for 5 days, 
The 
blood sulfadiazine level was checked periodically : 
July 31, 7.4 mg. per 100 ce.; Aug. 2, 13 mg. per 
100 cc., and Aug. 6, 11.3 mg. per 100 ce. 
toxoplasma serum* in 4 ml 
intramuscularly on 


and then smaller doses for a total of 4 weeks 


High 
titer convalescent 
doses was administered 
four successive days starting on Tuly 30 

The infant's temperature became normal on July 
31, after which he gradually improved. On Aug 
5, for the first time, the spleen was felt 1 cm 
below the costal margin. Two ophthalmoscopi« 


The 


was discharged in good condition on Aug. 8, 1951, 


examinations were entirely normal patient 
weighing 3520 gm 

At home the infant's mental and physical de 
velopment has been uneventful and normal up to 
years. He walked without 
At 23 months he had a 


vocabulary of 50 words, spoke several two-word 


the present age of 5 


support at 154% months 


phrases, and was completely trained for bowel 


and bladder functions. The spleen was palpable 
until 3 months of age 


of his skull in multiple projections showed no 


\t 4 months of age x-ray 


evidence of intracranial calcifications Between 
5 and 20 months of age the infant had 5 re< urrent 
typical herpes simplex lesions on his cheek and 
nose. Repeated ophthalmoscopic examinations fol 
lowing mydriatics during the first year and at 
2 years revealed no fundus pathology 

*The serum, which was obtained from Dr 
Heinz Fichenwald, had a dye test titer of 1 10,000 


following a recent infection 


TABLE 2 


Child 


Complement 
Fixing 
Antibodies 


Age Dye Test 
Antibodies 


10 days ‘ 1:16 
16 days A 1:16 
1:32 
1:128 1s 
Undiluted 
0 


0 Negative 


* The antibody titrations were determined during the neonatal period, at 4 months 
Harry A. Feldman. 


Eichenwald; at 2 years and 3'4 years by Dr 


Stillerman 


Serial toxoplasma antibody estimations were 
done on the sera of the patient and mother when 
the child was 4 months, 12 months, 2 years, 34 
years, and 4 years. The comparative results are 
listed in Table 2 

A toxoplasmic skin test and control were done 
when the child was 4 
skin test a blood 


titer. Erythema 


on the child and mother 
years old. Just prior to the 

sample was taken for antibody 
without whealing was present at the skin test and 
control areas in 15 minutes in mother and child 
After 48 hours there was no reaction at the site 
of the skin and control tests in the child, while 
redness and induration ap- 
skin test in the 


a 3X3 ecm. area of 
peared only at the site of the 


mother (Table 2) 


Comment 


The persistent slight spinal-fluid-protein 
elevation and the prolonged fever which 
did not respond to antibiotics focused sus- 
picion on a possible inflammatory or hemor- 
central nervous 


rhagic disorder of the 


system. The significance of the elevated 
Toxoplasma dye test and complement fixing 
mother and 


antibodies in the sera of the 


serial serologic 


Elevated antibody 


infant was evaluated by 
antibody determinations 

levels in sera of newborns tend to disappear 
after three to four months when due to 
transplacental transfer from the mother, 
disease in the 
this 


infant there developed a fourfold increase 


while those due to active 


infant either persist or increase. In 


of the Toxoplasma dye test antibody titer 
at 4 months followed by a gradual and com- 
plete disappearance of this antibody over a 
This left no doubt that this 


ilIness was an encephalitic manifestation of 


3 year period 


an active congenital Toxoplasma infection. 


Toxoplasmic Antibody Titers* and Skin Test 


Mother 


Complement 
Fixing 
Antibodies 


Dye Test 
A ntibod bes 


Positive 


12 months, and 4 years by Dr. Heinz F. 
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1612 1:32 
11224 1:16 
1612 i4 
im” 
1:16 
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The mother probably developed an imap 
parent infection during her pregnancy. A 
search for the source of the mother’s infec 
tion was unsuccessful. Blood obtained from 
a dog with whom the mother was in contact 
during her pregnancy revealed no Toxo 
Also, the father and 


sibling had no serologic evidence of infec 


plasma antibodies. 


tion. Transmission of the mother’s infection 
to the infant probably occurred at the end 
of her pregnancy, because symptoms of the 
infant’s acute illness appeared a few days 
after birth and because of the relative mild 
indicated 
by the absence of gross clinical signs. The 


mildness of the infant's infection might be 


ness of the infant's infection, as 


attributed to the transplacental transfer of 
maternal antibodies which occurs during the 
last trimester of pregnancy, as well as such 
factors as a strain of low virulence or small 
number of invading parasites 

The 


sions present from the 5th to 23d day of 


scattered vesicular and crusted le 
iliness were unusual and probably the result 
of a cutaneous hypersensitivity to Toxo 


The 
congenital 


plasma antigen usual type of rash 


reported in toxoplasmosis is 
petecheal and purpuric, while the skin lesion 
deseribed in acquired cases has been maculo 
papular 

ven though eosinophilia has been re 
ported in toxoplasmosis, it was not present 
in this case. 

That sulfadiazine and convalescent hyper 
loxoplasma serum helped control 
suggestive. The 


(lye test antibodies which persisted in the 


immune 
the infant's infeetion ts 


mother’s serum for at least four years 
disappeared from the infant by three years. 
This is sooner than that observed by Eichen 
wald * in any of 60 patients with congenital 
toxoplasmosis, who were followed annually 


with serologic tests until at least 7 years of 


age. Only three of these children lost their 
dye test antibodies, two at 5 vears and one 
at 7 years. Also, it has been demonstrated 


that sulfadiazine and antiserum will control 


proliferation of Poxoplasma mn experi- 
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mentally infected animals but will not usu- 
ally rid the host of the parasites.° 

The toxoplasmic skin test (delayed tu 
berculin type), which was performed on the 
mother and child the latter was 4 
years old, reflected the of humoral 
immunity in each. After 48 hours the skin 
test evoked no reaction in the child, whose 


serum showed no demonstrable antibody, 


when 
state 


while a 3 3 em. area of redness and indura- 
tion developed at the site of the skin test 
in the mother whose serum contained dye 
test antibody. Although a high correlation 
has been demonstrated between dermal hy- 
persensitivity and the presence of anti 
body,® a negative skin test has been reported 
both in persons with Toxoplasma antibody 
as well as in those with proved congenital 
toxoplasmosis." 

In view of the normal physical and 
mental development of this child up to the 
present age of 4 years, the prognosis ap 
pears to be very good 

This case might be considered atypical 
because it was relatively mild and free of 
the serious clinical signs associated with the 
acute congenital form of the disease. In a 
series of 130 cases of congenital toxoplasmo 
sis, Eichenwald* found mental retardation 
chorioretinitis in 60%, convulsions 
and cerebral calcifications in 30%. 


in 75%, 
in 50%, 
Similarly, Feldman ? in a study of 103 cases 
of congenital toxoplasmosis, found an inci 
dence of chorioretinitis in 999%, cerebral 
calcifications in 630, psychomotor retarda- 
tion in 56%, hydro- or microcephaly in 
506, and convulsive episodes in 50%. These 
figures mainly represent the incidence of 
clinical manifestations of the subacute and 
chronic forms of toxoplasmosis, rather than 


the early mild form observed in this patient. 


Summary 


A relatively mild acute encephalitis due 
to congenital toxoplasmosis is presented in 
a newborn infant manifesting fever and 
slightly increased spinal-fluid protein. An 
unusual vesicular-crusted rash was present 
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from the Sth to 23d day of illness. The 
classical clinical signs of the disease were 
absent. The tentative diagnosis which was 
made in the neonatal period by serologic 
tests, was confirmed subsequently by a pro- 
gressive rise and fall of Toxoplasma dye 
test and complement fixing antibodies in the 
sera of the patient and mother over a four 
year period. Demonstrable antibody disap 
peared from the child’s serum three years 
after the onset of his illness. Toxoplasmic 
skin tests made when the child was 4 years 
old evoked no reaction in the child but did 
produce a dermal sensitivity reaction in the 
mother anti- 
The physical and mental development 


whose serum contained 
body 
of the child is normal up to the present age 
of 5 years. Early treatment with sulfadia 
zine and convalescent Toxoplasma serum 
may have been of value. 

Dr. Heinz F. Ejichenwald assisted in the man 
agement of this patient 


20 Polo Road 
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Correction 


Chrough error, the Table cited in the article “Accidental Transanal Perforation of the 


Rectum” in the March issue (p. 257) was omitted 


have been included 


The following is the Table which should 


Causes of Peritonitis in Infancy and Childhood * 


Appendiceal rupture 


“Primary infection 


70% 


or 
10% 


Associated with intestinal obstruction 


Miscellaneous 


Post-traumati 


* Based on survey of 270 cases of peritonitis in childhood 0-15 
years of age seen at Milwaukee County and Milwaukee Chil 
dren's Hospitals 1040-1055 


7 
= 
7% 
567 


Abstracts from Current Literature 


Journal of the American Medical Association, Chicago 


162, No. 1 (Sept. 1) 1956 
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Carts p. 38 
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p. 887 


Effect of Antigonadotrophic Serum on Recent Intrasplenic Ovarian Implants of 
Castrate Mice.—It has been found that tumors appear with consistent regularity in the 
laboratory rodent ovary when it is transplanted to the spleen of a castrate animal 

In the experiments here reported 158 mice were treated with either antigonadotrophic serum 
(produced in rabbits against sheep pituitary-gland extracts), sheep heart antiserum, normal 
rabbit serum, or saline at intervals of 1 to 30 days after an autoplastic ovarian transplant to 
It was found that no sign of gonadotrophic stimulation was present in 78% of the 


the spleen 
implants from animals receiving antiserum, whereas some degree of gonadotrophic stimulation 
implants from animals receiving one of several control solutions 


was present im &8% of the 


or no treatment at all after implantation 
present report are regarded as lending additional confirmation 


The data presented in the 
arise in ovarian grafts to the spleen of castrate animals under the 


to the concept that tumors 


influence of excessive gonadotrophic secretion 


Anerobic Glycolysis of Human Prostatic Adenoma: In Vitro Inhibition by Estrogen 


and by Androgen and Estrogen.—The clinical usefulness of estrogens in treatment of 
carcinoma of the prostate scarcely needs documentation, but the mechanisms whereby the 


effects are produced are imcompletely understood. The present study experimentally proves 
a chrect local action on the prostate and that testosterone alone 


that the estrowens must have 
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is the most effective inhibitor. However, the dose required to obtain inhibitory levels would 
be of the order of 5 mg. per kilogram body weight intravenously 


Effects of Stress on Serum C™* Levels in Rats Following Administration of Hydro- 
cortisone-4-C" and Corticosterone-4-C".—One of the theories which has been proposed 
to explain the increased pituitary secretion of ACTH after the application of a stressful 
stimulus to the organism is the concept that the increased demand of the peripheral tissues for 
adrenocortical hormones during stress results in a lowering of the cortical hormone titer in the 
blood, thereby stimulating the pituitary to secrete increased quantities of ACTH 

In the experiments reported in this paper, C-labelled hydrocortisone and corticosterone 
were used in rats in an attempt to determine whether the application of such procedures as 
exercise or the injection of epinephrine or histamine altered (a) the half-life of the radio 
active label in the blood or (b) the blood levels of the radioactive steroid when it was infused 
into the animals at a constant rate 

Although little, if any, positive evidence was found to substantiate the concept of increased 
peripheral utilization of adrenocortical hormones during stress, the evidence obtained from 
these experiments would seem to warrant a conclusion of “not proved” as regards this theory 


Parathyroid Function and the Plasma Citric Acid and Calcium Response to Nephrec- 
tomy.—The relation of calcium and citric acid metabolism has been the subject of 


numerous studies. However, it has remained a question as to whether or not there is a specifi 
endocrine mechanism relating calcium and citric acid 

The results presented here demonstrate clearly that the parathyroid gland exerts an effect 
on the plasma calcium and citric acid response to nephrectomy 

Evidence is summarized pointing to an effect of parathyroid hormone on citric acid 
metabolism in the rat, rabbit, and guinea pig 


The Influence of Age on the Development of Adrenal-Regeneration Hypertension. 
It has been shown that unmephrectomized rats given 1% sodium chloride to drink develop 


hypertension and widespread vascular disease following adrenal enucleation. The rise in 
blood pressure occurs as the adrenal cortex regenerates from the capsule and cortical cells 
adherent to the capsule which remains in situ after regeneration hypertension 

In the experiments here reported, by the end of eight weeks the immature rats had de- 
veloped marked hypertension and arteriolar lesions of variable severity in the kidney, heart, 
brain, adrenal capsule, mesentery, pancreas, and submucosa of the gastrointestinal tract. The 
arteriolar lesions closely resemble the fibrinoid arteriolar necrosis of malignant hypertension 
in the human being 

In the same length of time the young mature rats, on the other hand, showed only a slight 
rise in blood pressure and fibrinoid vascular necrosis was entirely absent 

Since adrenal-degeneration hypertension and concomitant vascular disease develop in actively 
growing rats but not in older animals, it is suggested that growth hormone may play a sig 
nificant role in the genesis of this form of experimental hypertension and vascular disease in 
the rat 


Interrelations Between Thyroxin and Adrenalin in the Regulation of Oxygen Con- 
sumption in the Albino Rat.—Thyroidectomy inhibited and thyroxin potentiated the 
calorigenic effect of Adrenalin 

rhe sensitivity to Adrenalin was so increased by thyroxin, that dose of Adrenalin 
(1007/100 gm. body weight) tolerable to intact or thyroidectomized animal as fatal to those 
animals receiving more than 3y of thyroxin 


Prevention of Recurrent Attacks of Rheumatic Fever.—In reviewing the data obtained 
on 100 children who had had rheumatic fever the authors observed three disturbing facts 
concerning follow-up care: First, almost one-third of the children were no longer under 
medical supervision; secondly, two-thirds of these 100 children were not receiving prophylactic 
medication; thirdly, adjustment problems at school and home after leaving the convalescent 
home were not always dealt with properly. These observations led to a careful scrutiny of 
the data in an attempt to find out why these three situations occurred and how they could 
be prevented 

The authors conclude that the mitiative of the patient and his parents does not suffice 
Success in preventing recurrences depends on the development of a community-wide program, 
including some professional education and the dissemination of information about current 


rheumatic fever research 
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Pathogenesis of Eosinophilic Pneumonitis (Loeffler’s Syndrome).—It is the aim of the 
authors to present some notions on the pathogenesis of Loeffler’s syndrome drawing upon 
experiences encountered in studies of the prophylaxis of poison-ivy dermatitis. In giving over 
1000 subjects hyposensitizing of a synthetic chemical that is one of the allergens in poison 
ivy and related plants, eosinophilic pneumonitis developed in 7 patients. The pathogenesis of 
eosinophilic pneumonitis is constructed as follows: The initial event is an eosinophilia, often 
allergic but sometimes of other causes. The lungs, and less importantly other viscera, trap or 
filter out the eosinophiles in some unknown way. The histopathological alterations in the 
lungs are massive enough to be revealed by x-rays. The authors state these concepts require 


further experimental verification 


Hypothyroidism in the Adolescent.—Hypothyroidism in the adolescent differs from 
that in the adult in one important aspect. This difference is its effect on growth and develop 
ment. Too often the obese adolescent is thought to be hypothyroid when actually there is 
no clinical or laboratory evidence to support the diagnosis. Clinically the diagnosis should be 
strongly suspected if one sees a retardation or a cessation of growth in a child whose growtl 
had previously been progressing in an orderly fashion 

The various laboratory tests are discussed as to their significance in the diagnosis of 
hypothyroidism in the adolescent. The basal metabolic rate must be evaluated closely before 
great significance can be placed on it. The protein-bound iodine level, the measurement of 
the uptake of radioactive iodine (I'") by the thyroid gland, and the evaluation of skeletal 
age by means of hand-wrist roentgenograms are reliable indices of thyroid function in a 
suspected hypothyroidism 

The authors present the findings of four adolescents with hypothyroidism and discuss the 


varied aspects of the condition in these patients 


Accidental Chemical Poisonings in Children.— he possibility of preventing accidental! 
poisoning (by chemicals other than illuminating gas) was studied by analyzing 454. cases 
that occurred in children under the age of 16 in New York City in 1954. Of the total number, 
84% occurred in persons in the age group 0-3 years. The high incidence in this age group 
is related to the child’s exploratory nature coupled with inexperience and lack of caution 
Drugs were responsible for 47% of all poisonings with aspirin as the chief offender and 
barbituates as the second leading cause in this category. Bleaches were the chief offenders 
of the household preparations 

Lead intoxication was observed most frequently in persons in the age group 1-3, cases in 
this group actually accounting for 87% of the total. A disproportionate number of accidents 
occurred in the poor socioeconomic areas and a striking difference was noted in incidence by 
race, with cases in nonwhites greatly predominating. Lack of adult supervision and disregard 
of elementary precautions were frequently observed 


The author suggests that the prevention of poisoning requires a team approach 


Diagnosis of Congenital Dysplasia of the Hip in the Newborn Infant.—The author 
stresses the importance of early diagnosis and treatment of congenital dysplasia of the hip 
in newborn infants. He proposes that if any one of the following conditions is found the 
diagnosis can be established: (1) lateral or posterolateral manual displaceability of the 
femoral head (jerk of exit), with an otherwise normal pelvic x-ray; (2) an acetabular index 
of 40 degrees or more without demonstrable displaceability of the hip; (3) lateral disposition 
of the femoral neck by x-ray examination, in the absence of demonstrable displaceability of 
the hip, and with or without an elevated acetabular index; (4) persistent and unequivocal 
limited abduction of the flexed thigh, with or without abnormal x-ray changes; (5) am 


combination of the above 
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I. No. 3 (March) 1956 


Chronic Ulcerative Colitis in Childhood, |. Holowach and D, L. Thurston.—-p. 279 

Effect of Different Types of Immunizations Program on Duration of Diphtheria Immunization as Indicated 
by Schick Reactions. M. K. Smith p. 292 

Kerosene Poisoning in Children. W. D. MeNally p. 296 

Results of Cortisone and ACTH Treatment of Rheumatic Fever ; Ee. Sheldon, A 
D. Hofstra and FE. West..p. 300 
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Growth and Development of Negro Infants: VI. Relationship of Certain Environmental Factors to Neure 
muscular Development During the First Year of Life. A. D. Ferguson, F. PF. Cutter, and R. B. Scott 
p. 308 

The Use of Methapyrilene Hydrochloride as a Sedative and Somnifacient Agent. R. N. Shapiro...p. 314 

Treatment of Children with Acute Streptoeoceal Pharyngitis with a Single Penicillin Dose. H, Hartenstein 
and H. A. Feldman.—p. 318 

The Occurrence of Convulsions in Children with Shigella Gastroenteritis. W. D. Donald, C. H. Winkler, and 
L. M. Bargeron.—p. 323 

The Production of Tears in Familial Dysautonomia. I. G. Kroop.-p. 328 

Exchange Transfusion in Premature Infants. E. |. Schoen and A. L. King p. 330 

Calcification and Ossification of the Adrenals in a Nine-Month-Old Infant. O. Schwartz and H 


Capillaria Hepatica. G. M. Ewing and I. L. Tilden.p. 341 
Listeria Meningitis. ?. L. Mathieu, R. M. Young, E. P. Mennillo, and E. S. Sherwood._p 
A Survey of Policies and Practices for Hospitalization of Children in Northern California Luzzatt 


p. 356 


Present Status of the Cellular and Humoral Theories of Anaphylaxis. K. L. Burdon.—p, 372 
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Metabolic Significance of Nervous Symptoms Due to Attacks of Vomiting with Ketosis in Children. R. Debre, 
P. Royer, and H. Lestradet.—p. 409 

The Probability of Detecting Infections with Enterobius Vermicularis by Successive Examinations iH 
Sadun and Db. M. Melvin.—-p. 438 

Diffuse Interstitial Fibrosis of the Lungs in Children. ¢ A. Bradley p. 442 

Streptococcal Disease in Southern California. A. Teberg and F. H. Adams.—-p. 451 

Migration of Spike Foci from One Hemisphere to the Other in Children A. Lundervold and M. Skatwedt 
p. 457 

The Operative Treatment of Pectus Excavatum. M. M. Ravitch. p. 4 
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smith.p. 473 
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p. 92 


1, No. 23 (June 9) 1956 
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Dorman, and Joan VPonsford.._p. 961 
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The Maturation Factor in Enuresis. John Bostock and Marjorie G. Shackleton. p. 1042 


Clinical Observations on Infections with Influenza and Coxsackie Viruses in North 
Queensland, 1953-1954.—In the latter part of the year 1953, influenza-like illness occurred 
in epidemic proportions in the area under study, Investigation of this epidemic lead to the 
isolation of two infective agents. The most commonly isolated was the virus influenza FB 
The other was a Coxsackie virus group B type 4. In the cases diagnosed as influenza B the 
average duration of fever was 5.2 days and common symptoms were cough and sore throat 
Several patients, however, had no respiratory symptoms but did have fever and myalgia 
The patients with Coxsackie group B virus had an average duration of fever of 4.7 days. 
and none had signs of aseptic meningitis which had previously been associated with this 
virus in many instances 

In 1954 a number of patients were studied during an epidemic and the influenza group A 
virus was isolated. No significant difference was noted between the clinical manifestations of 
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A or B intluenza. The Coxsackie virus group A was isolated from only one patient during 
1954, and it was felt by these investigators that it was probably unrelated to the patient's 
patients studied 


illness. Neutralizing antibodies to the specific infection were found in the 


and a rising titre was found the convalescent period in most patients whether they wer: 


\ number of patients whose clinical features 


infected with the influenza or Coxsackie virus 


investigations for 


suggested that they belonged to the epidemics gave negative results to 
authors stress the 


isolating the specific virus in antibody gesponse to these viruses. The 


difficulty aking a diagnosis unle virnlogy studies can be accomplished 


Medizinische Klinik, Berlin 
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Contribu to the Therapy of Morbus Boeck of the Lung. H. Bellers 


29 (July 20) 1956 


Strabismus. W. Ehricl p. 1236, 


separation of Letters and of Reading in Amblyopia Due to 


51, No. 30 (July 27) 1956 


F. K. Friederiszick and E. Hoffecker.—-p. 1260 


* Predmsone Therapy of Nephrosis in Childhood 


Contribution to the Therapy of Morbus Boeck of the Lung.— |The benefits of cortisone 


discussed in an adult case 


treatment of sarcoidosis of the lungs ts 


Incapacity of Separation of Letters and of Reading in Amblyopia Due to Strabismus.— 


letters arranged in a series fuse and 


of one-sided amblyopia due to strabisnmus, the 


In cases 
tions are discussed. Special training methods have 


reading dithcoulties exist Variou expla 


been devised 


to years ol 


Prednisone Therapy of Nephrosis in Childhood.—liight children, 2 


“venue lipoid nephrosis” received 20 to 30 mg. of prednisone daily 


ave, with the diagnosis ot 


by mouth divided into four doses, combined at first with an 
sy¥lium chloride. Fruit and vegetables 


antibiotic, as a rule tetracycline 


Phe diet was rich in calories and protem and poor u 


were given abundantly. All cases responded with a diuresis 
cholesterol level decreased, the total protem level 


hetween the 5th and 10th day 


with disappearance of edema. The serum 


In only one case, a boy 5 years 


The protemuria decreased and ceased in three cases 
decrease of cholesterol and proteinuria was less 


of age, the improvement was transitory, the 


It was not possible to find a 


marked, and the protem level of the blood decreased further 


respiratory tract intection 


reason for this refractory result. In a couple of cases an upper 
to three months of well being. Both re 


woduced a recurrence after about two and one-half 
\fter dismissal from the hospital, prednisone was 


sponded to the medication as used betore 
f me. tor several months under maintenance of the diet. Three 


iver im oa daily dosage 


month hecame entirel tree of any disturbance 


cases treated tor tour to six 


Metabolism, New York 


5. No. 5 (Sept.) 1956 


ot the Diets of Pregnant and Lactating Women on the Intelli 


* The Influence of Vitamin Supplementatior 
pence of Their Offspring Harrell, R. Woolvard ml A. Cate 
Studies in Disorders of Muscle: X1 The Proble of Pentosuria in Progressive Muscular Dystrophy. G. 1 


Perkoff and F. H. Tyler ( 


th Radioactive Phosphorus. G. C. H. Bauer, A. Carlsson 


Bone Salt Metabolism in Human Ricket tuchie 
amd Landquist p 
A Comparative Study of Aldosterone an Desoxyecorticosterone in Electrolyte and Water Excretion in an 


Falbnard, and R. S. Mael p. 


\ 


Mulle 


1 


latent 


The Influence of Vitamin Supplementation of the Diets of Pregnant and Lactating 
Women on the Intelligence of Their Offspring. Dietary supplements were provided to 
400 women equally divided between a maternity clinic in Norfolk, Va. and Leshe Count) 
Ky. Four tablets were used as follows: Tablet A, 200 mg. ascorbic acid; tablet B, 2 mg 
riboflavin, 20 me. niacinamide, 15 mg. iron: tablet C, inert placebo; tablet [D-2 


thiamine, 4 me 


Eighty per cent of the Norfolk women were Negro and all were from low economic levels 
because of economu limitations The women from rural Leslie ( oun 


Their diets were poor 
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on the other hand, were all white and their diets were “not conspicuously madequate.” In 
telligence testing was done on the offspring at 3 years in both groups using a standard method 
In the Norfolk group, intelligence was also tested at 4 years; 518 children were available for 
testing at age 3 and 370 at age 4 in Norfolk; 811 children were tested in Kentucky 

The mean intelligence of the children born in Norfolk was significantly higher im those 
whose mothers received supplements in the latter part of pregnancy than in those who re 
ceived the placebo. This was most marked in the cases where the multivitamin preparation was 
administered. In the Kentucky study there was no significant difference between the groups 
receiving different tablets as regards mean level of intelligence The suggestion is made that 
vitamin supplementation will raise the level of intelligence of the offspring of mothers whose 


diet is deficient in vitamin content 


Minerva pediatrica, Torino 
No. 1, No. 2 (Jan. 14) 1956 


Methylandrostendiol the Treatment of Pret nfiants M. Malaspina and 


* Ptosis of the Kidneys and the Ureters Following Extensiv ‘ Due to Polhomyelitis Scarabic 
chi d lerragna p. ¢ 
The Absorption of Penicillin Administered by Rectum 
il, Radiological and Histological Contribution to ty GCangloneuroma 
Blandino..-p. 18 


ometric Findings in Children, Cured of therculor Meningitis. A. Dell 


No 3 No (jan Zs) 1050 


nterior Pituitary Somatotrophic nd Glucogone Preliminary 


istration of STH in Von Gierke’s —p 


Streptomycin Diapneumotherapy in the Treatment o Srom ml Pulmonary Complications of Pertus 
Fyidi and M. Malaspina.—p. 4 
The Treatment of Erythrodermia Desquamative ny sea yy Vitamin Bye Given Orally A 
Nicolini 
The Renal Function of Children with Acute Rheumat ev h Arthritis and Receiy (ortisone 


Treatment. C. Cipolloni and A. Paci.__p 


The Hormone Salicylate Treatment of Rheumatic Diseas i ldren Cernushi 


&, No. 5 (Feb. 4) 1956 


Discussion Regarding the Treatment of Various Types of Tuberculosis in Cluldren by Strepton Isoniazid. 
M. Malaspina and A. Piecione p. 7 
An Unusual Complication of Hiatus Diaphragmatic Herma \. Massarella and C. Pototschr a4 
* Unusual Clinical Aspects of Rheumatic Disease. G. R. Mitolo and B. Doleetta.._p. 89 
Infectious Hepatitis in Children. N. Pomponio and N. Pontorieri 102 


* Acrodyma and ACTH. C. Fracchia and G. Canestri._p. 10 


No (Feb 11) 1956 


* Some Radiological Aspects of Mucoviscidosis, the Pulmonary Component of Cystic Fibrosis of the Pancreas 
C. Zunin and ¢ Romano 
* The Urinary Elimination of the 17-Ketosteroids and of the 11 Oxycorticoids in Children with Congenital 
Heart Disease M. Malaspina.p. 12 
Treatment of Scarlet Fever by Terramycin in Hospitalized M. Cristofam and FT. Cranneth 
130 
neal Case kever with Locallized Lymph Node Involvement R. Morbidelli 
Hemoton in Children. A Morello and I I Levy i 140 


No Ss ( Feb 25) 
Congenital Malformations of the Digestive Tract Newho Vigenolo Lutat 
Some New Applications of Stratigraphy in Heart in Children tuffom and G. Porro 
A Radiological Study of Hirschsprung'’s Disease Limonta 
* The Production of Riboflavin “In Vitro” by Intestinal Bacteria tavastrelli and G. Russo 


The Use of Methylandrostendiol in the Treatment of Premature Infants. | wenty 
premature infants were given by mouth, between feedings, methylandrostendiol, 2 to 3 mg 
per kilogram per day, in an alcohol-glycerol medium, over periods ot 3O to 45 day Four 
teen of the infants showed a definitely increased rate of gain in weight; the increase was 
from 17 to 24 gm. per day. There was no change in the rate of gain in three infants and a 
small decrease in the rate in three infants. After the first few days, the total protein and 


especially the gamma-globulin of the infants’ sera were found to have increased in amount 


573 


Use of 
Commet \ p. 31. 
» 191 
p. 203 
|_| 
ct. 


1M. A. JOURNAL OF DISEASES OF CILILDREN 


Ptosis of the Kidneys and the Ureters Following Extensive Paralysis Due to Polio- 
myelitis.—A definite ptosis of the kidneys was observed in 10 of 18 children, who had 
had extensive paralysis of the abdominal and lumbar muscles as a result of poliomyelitis. This 


condition was diagnosed following intravenous pyelography 


The Anterior Pituitary Somatotrophic Hormone (STH) and Glucogone: Preliminary 
Studies on the Administration of STH in Von Gierke’s Disease.— Ihe pituitary somato 
trophic hormone has been reported as stimulating the alpha cells of the pancreas to secrete 
glucagone, which, in turn, will lead to the breakdown of glycogen. Thus its use in treating 
patients with von Gierke’s disease would seem rational. Bulgarelli has tried this therapy with 
two patients; with one patient there was a definite but moderate rise in the blood sugar; no 
appreciable change was noted in the sugar metabolism of the second patient. He recommends 
its use in all cases of glycogen-storage disease, since it has growth-stimulating properties even 


when the glycogen storage difficulties may not always be overcome 


The Treatment of Erythrodermia Desquamativa (Leiner’s Disease) by Vitamin B,, 
Given Orally. excellent result vere obtained in the treatment of Leiner’s Disease by 
daily doses of 50 g gm. of vitamin DB Its possible value in some cases of atopic eczema ts 


suggested 


An Unusual Complication of Hiatus Diaphragmatic Hernia.—JVhe complication was 
the presence of an esophageal stenosis with a secondary enlargement of the upper 


esophagus. The condition was corrected by surgical procedure 


Unusual Clinical Aspects of Rheumatic Disease.—Ihie authors stress that rheumatic 
fever attacks practically only the mesodermal tissues; since almost any of these tissues 
may be attacked, it is not surprising that an early diagnosis is not always made. Several 


such cases are reported 


Acrodynia and ACTH.— Four cases of acrodynia are reported. ACTH (20 mg. daily) 
proved etheacious im shorternmny the duration of the disease in the three cases in which it was 
used) No stroking improvement had tollowed the use of the other drugs frequently recom 
mended for this condition—-Bellergal (belladonna, ergotamine, and barbiturates), vitamins PB, 


and Be, Priseol, or adenosinetriphosphoric acid 


Some Radiological Aspects of Mucoviscidosis, the Pulmonary Component of Cystic 
Fibrosis of the Pancreas.—(ystic fibrosis of the pancreas may occur in any of three 
types, two of which are incomplete and one complete. (a.) The respiratory manifestations 


may be present without apparent signs of pancreatic insufliciency. (b) The signs of pancreatic 
insufficiency may be present without any respiratory involvement. (c) Both respiratory and 
pancreatic manitestation may be present. The pulmonary signs have their onset with the 
secretion mto the bronchi of a thick vised mucous secretion; subsequently secondary bacterial 
involvement will usually appear, and frequently emphysema, atelectasis, and pneumothorax 
The pulmonary signs may antedate steatorrhea by a considerable period of time. The ap 


pearance of loss of weight and steatorrhea will clinch the diagnosis 


The Urinary Elimination of the 17-Ketosteroids and of the 11-Oxycorticoids in 
Children with Congenital Heart Disease.—Jwenty-four children with congenital heart 
disease, eighteen of them with evanosis, showed a sub-normal secretion of the 17-keto 
steroids amd the 1l-oxycorticoids in the urime; this would appear to indicate hypofunction of 
the adrenocortical glands. Five of the children were relieved of their cyanosis by surgery 


15 davs later there was found to be a definitely mereased excretion of these steroids 


The Production of Riboflavine “In Vitro” by Intestinal Bacteria.—It has been claimed 
that the success of Aureomycin therapy m the cases of children with diarrhea was due to a 
change im the intestinal flora, and especially to the destruction of certain bacteria which de- 
stroved the vitamin riboflavin (Bo). The authors claim that they have refuted this thesis by 
certain “im vitro” experiments they have pertormed 

They found that cultures of Bacillus coli communis, Bacillus Dvysenteriae Flexneri, and 
enterococci from the stools of children with diarrhea did produce riboflavin and not destroy 
itt Cultures of Proteus morgan and Proteus vulgaris, and prevailing fecal bacteria after 


Aureomycin therapy, did not produce riboflavin 
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Monatsschrift fiir Kinderheilkunde, Berlin 
104: 73-186 (March) 1956 


Openme Address 


W. Keller 
Influenza and Other Virus Diseases of the Respiratory Tract ("Grippe’’). R. Haas p. 7 


Virus Diseases of the Respiratory Tract Except “Grippe.” H. Lippelt.p. 84 


Diagnosis and Differential Diagnosis of Viral and Rickettsial Diseases of the Upper and Lower Respiratory 
Tract. W. Gerner. A210 

Climeal, Serological and Epidemiological Experiences During the Influenza B Epidemic 1954 A Borsche 

p. 102 

Microscopic Epithelial Changes of the Upper Airway with Respiratory S. v. Berlin. Heimendahl 
p. 103 


lifferentiation of So-Called “Vomiting and Intestinal Grippe” from Influenza. G. A. v. Harnack p. 104 
The Possibilities and Limitations of the Treatment of Respiratory Diseases with Antibiotics. 1. Loew p. ioe 
Pathogenetic Significance of Nasal Sinusitis in Childhood. P. Biesalski p. 10) 


Rare (togenic Complications in Early Infancy. H. Sandmann and H. Weiss..p. 10 


Clincal Picture of Influenzal Sepsis with Meningitis in Infaney. H. I Hoffmann.p. 110 


\ New, Stable Antigen for Complement and Skin Test in Toxoplasmosis. O. Thalhammer.p. 110 
Endocardial Fibrosis. Ilse Koch.p. 112 

Observations on Heart and Circulation of Young Children with Sewere Anemia. F. Graser p. 113 
Statistical Study of How 11-Year Old Pupils in a Metropolitan Area Spend Their Time. T. Hellbruegge 


und J. Rutenfranz.—p. 114 


Alt. Letterer-Siwe Disease. H. G. Noeller.p. 11¢ 


Etiolowy and Pathogenesis of Acralyma (Feer's Disease) Stelwens 11 


Influence of Weather upon Diseases of Children. W. Menger p. 119 


Report on the Status of Active Immunization Against Poliomyelitis 
1. Report on the Salk Vaccine O) Viwell p. 121 


Experiences with the German Volio Vaccine. W. Hennessen p. 128 


New Considerations Regarding Safety Testing of Polio Vaccine, O. Guenther pt 


Polio Antibody Studies in the Population and Its Practical Significance for Polio Vaccination W. Keller 


p. 13 
Polio Antibodies in Certain Families in Geneva, Switzerland. RK. Martin Du Pa p. a 
Results of Polio Vaccination in the Children’s Clinic of Wuerzhure Rommer p. 148 
The Clinical Picture of Encephalitie Localization of VPoliomyeliti M. Herth yp. 14 
Disturbances in Acid-Base Balance \ Problem in the Treatment of Polio Patients wit! Respiratory Paralysis 
in the Respirator, W. Droese, H. Stolley, H. Cailloud.p. 14 
Changes of Blood Coagulation Factors in Poliomyelitis. Fr. Koch, H. Schultze, G. Schwick.—p, 145 
Disturbances of Mineral Metabolism Due to Central Factors. H. Hungerland, H. Vogetherr, and H. Weber 
p. 147. 
Cerebrospinal-Fluid Sugar Free and Protein Bound Fraction in Central Nervous System Diseases H 


Kellner p. 149 
Treatment of Tuberculous Meningitis with ACTH W. Heck 1 149 


Special Features of Icterus Neonatorun n Children with Congenital Hypothyroidien Ww Swoboda and 
H. G. Wolf p. 152 

Experiences with Lard Therapy S. bolberth p. 1 

Pre-Cooked Cereals. O. Heovels p. 154 

Intestinal Flora of Healthy and of Sick Infants. F. Petuely p 1 


Precocious Puberty and Adrenogenital Syndrome 


1. Influence of Adrenal Cortex upon Growth and Sexual Development \. Drader p. 1 
Farly-Normal Sexual Development and Precocious Puberty H. P. G. Seckel.-p. I 
Adreno- Genital Syndrome Vreture and Pathowen 1 ther 


Phystology and Pathophysiology of the Adrenal Cortex in Children. H. Zeisel. p. 179 


Normal Endocrinological Findings in Pre-Puberty and Puberty A. Schwenk and Obndorf p. 182 


The History of Five Patients with Precocious Puberty. H. Orel.-p. 182 


104 :187-222 (April) 1956 


Clinical Studies of the Value of the “Second Carbohydrate.” trehme aml A. Pauli p. 18) 
retero Pelvic-Renal Statis ' l'rinary Tract Tuberculosis in Children (ittenjahn amd (, he 
Kluender p. 189 
Cold Agglutinins in Wissler's Subsepsrs Hyperergica Friedrich Wilhelm Wedemeyer p. 193 
The Welfare of Children with the Asthmatic Symptom Complex F. Kreuser p. 1 
Metabolic Studies on the Use of Nonspecific Animal Serum in Infants. G. Erdmann and W. Heine.—.p. 201 


Comparative Observations on the Use of Human Breast Milk and a Cow Milk Preparation Similar to 


Human Breast Milk in Premature Infants Peter Paul p. 200 

* What the Significance of Staphylecoceus Aureus in the Stool of Infant K. Hoffmann and H. U 
Sauerbret p. 211 

Staphylececeus Aureus in the Stool of Infants and Young Childrer Significance ml Mistnterpretation 
Malte Kienitz p. 214 


The Tract Hoen...p. 219 


Article 


Review 


Experiences with the German Polio Vaccine.—Polio vaccine produced in Germany 
by the Behring Company as outlined by Haas differed from the American Salk vaccine in 


that the German product had aluminum hydroxide (Al [OH |.) powder added as an adsorbent 


_ 

_ 

| 
= 


A.M. A. JOURNAL OF DISEASES OF CHILDREN 


The purpose of this adjuvant was twofold; 1. to produce slower absorption of the vaccine and 


to facilitate more effective antibody formation; 2. to increase safety of the vaccine 
No untoward re- 


More than 100,000 people, the majority children, received the vaccine 
The second injection was 


actions and no cases of paralytic polio were reported in this group 
given two weeks after the first and the third five weeks later 
Antibody titers were determined in 574 patients of the vaccinated group and in 347 patients 
with poliomyelitis. No antibodies had been found in these patients prior to vaccination respec- 
tive to illness. It was found that 60.8% of vaccinated patients produced neutralizing anti- 


hodies as compared with 75.5% of patients who had been aflicted with the disease proved 


by clinical findings and virus isolation 
Breakdown of these figures according to the three types of polio virus revealed that for 
yt 
and 39% after vaccination; of Type 


Type 1 75% had neutralizing antibodies after the disease 
f Type II] 72% after the disease and 


I] 89% after the disease and 91% after vaccination ; 0 


after vaccimation 


Complement-fixing antibodies were found to rise more slowly and to a lesser height after 


86.6% of polio patients and 80% of vaccinated pa 


vaceiation than after the natural disease 


tients were found to have complement-fixing antibodie 


What is the Significance of Staphylococcus Aureus in the Stool of Infants?—O! 4748 
to have more than 100 


infant stools 228 specimens from 100 patients (4.8%) were found 
The culture medium was one rich in salt. All of 
One-half of this group witl 


colonies of Staphylococcus aureus per plate 
these infants had been hospitalized because of various illnesses 


the organisms in their stools had not received antibiotics 


(7%) were found to have Staplis lo 


Of 99 stools from clinically healthy newborn infants 7 
from infants attending Well Child Clinics and Breast Milk Collec- 


tion Stations Staphylococcus aureus was found in 2 (2.7%). Of 142 premature infants without 


10 had Staphylococcus aureus in their stools; 31 had never 


coccus aureus. Of 73 stools 


gastrointestinal tract disturbances 
Of 3100 stools of adults with various gastrointestinal disturbances 


received antiliotic therapy 
Staphylococcus aureus was found in 24 (0.77%) 
It was felt that the appearance of heavy growths of Staphylococcus aureus in the stool of 


infants usually began after hospitalization and was transmitted via gastrointestinal (feedings) 


and air-borne routes. In view of the frequency o 


the occurrence of Staphylococcous aureus 


hould he considered a rare disease most 


in the stools of infants, pure Staphylococeus aureus 


likely due 


to heavy contamination of food 


New England Journal of Medicine, Boston 
255, No. 1 (July 5) 1956 


Rural Health Work in India. Maria Selvaneyagam.—p. 25. 
The Growing Importance of Cardiovascular Radiology Fred |. Hodge I 


255, No. 2 (July 12) 1956 


Allergy. Walter S. Burrage, J. E. Greene, Leo B. Burgin, Irving H. Itkin, Harold S 


Medical Progress 
Novey, Joseph Engler, and John W. Irwin.—-p. 79. 

Porphyrin Excretion and Hemoglobin Synthesis in a Case of Acute Intermittent Porphyria 
Emile Taxay, Kurt Nassau, and Irvin C. Plough.—p. 86. 

* Current Concepts in Therapy: Penicillin.—p. 88. 


Frank L. Iber, 


255, No. 3 (July 19) 1956 
thesia tor Operations on the Heart. Leroy D. Vandoon and Thomas K. Burnoy p. 110 
Isoniazid Neuropathy with Pyridoxine. H. Blair Carlson, Eleanor M. Anthony, William F. 


Problems io Ane 

* Prophylaxis of 
Russell, and Gardner Middlebrook.—p. 118 

Allergy. Walter S. Burrage, J. E. Greene, Leo B. Burgin, Irving H. Itkin, 


Harold S. 


Medical Progress 


Novey, Joseph Engler, and John W. Irwin.—p. 128. 


255, No. 4 (July 26) 1956 


Progress: Diabetes Mellitus. Samuel B. Beaser.—p. 173 


Medical 


255, No. 5 (Aug. 2) 1956 


Potassium Depletion: A Clinical and Pathological Entity A. S. Relman and W. B. 


* The Nephropathy of 


Schwartz.__p. 195 
The Antiarrhythmic Action of Ambonesty! (2-Diethylaminoethylisonicotinamide, MC-4112). A 


H. Maling, H. W. Pratt, |. Axelrod, H. J, Kayden, and L. L. Terry.—-p. 213 


Sjoerdsma, 
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Chemical Control of Pulmonary Ventilation: I. The Physiology of the Chemoreceptors. H. Winterste 
Diabetes Mellitus. S. B. Beaser.—p. 223 


255, No. 6 (Aug. 9) 1956 


Syndromes Associated with “Allergic” Vasculitis. R. P. McCombs, |. I con and H. E. MacMahon 
p. 251 

* Eastern Equine Encephalomyelitis in Massachusetts in 19 Report 
Winter Ir p. 262 

Chemical Control of Pulmonary Ventilation: Il. Hypoxia and Respiratory Acclimatization. H. Wi 


Infants W 


p. 272 
Anesthesiology. A. B. Stevens and U. H. Eversole.—p. 278 
Thyroid Function in Legg-Perthes Disease. E. M. Chapman.—p. 289 


Current Concepts in Therapy.——p. 290 


255, No. 7 (Aug. 6) 1956 
* Some Observations of the Behavior of Amylase in Relation to Acute Renal Ins 
N. L. Lawson, M. E. Rubini, and J. V. Carbone.—p. 315 
Present-Day Management of Pleural Empyema in Infants and Adults. G. E. Lindskog 
Novobiocin in the Treatment of Surgical Infections Due to Staphylococci and 
A. M. Rutenburg, P. Shapiro, and F. Schweinburg p. 325 


Chemical Control of Pulmonary Ventilation: III. The “Reaction Theory” of Respiratory 


320 


Other Gram- Positive Bacteria 


Control, H. Winter 


stein p. 331 

Management of Pyelonephritis. H. A. Derow.-—p 37 

Urologic Examination with the New Radiopaque Mediums, Dhiatrizoate, Acetrizoate and 
Clinical Comparison, H. A. Hoffman, S. J. Koezera, N. L. Portnoy, W. Simas, and A. R. Hastreiter 


Diprotrizoate 
p. 343 


New England Journal of Medicine, Boston 


255, No. 10, (Sept. 6) 1956 
Eyeball Bruits 1. H. Cohen and Stanley Miller.—p. 459 
* Endocardial Fibroelastosis in Infants Associated with Thrombosis and Calcification of Arte 
Myocardial Infarcts. W. A. Thomas, K. T. Lee, M. H. MeGavran, and E. R. Robin.—-p. 464 
Medical Progress: Neurology. W. K. Jordan and H. H. Merritt p. 468 


Observations on the Reliability and Safety of Bladder Catheterization of The Urine 


B. Gure and 
P. B. Beeson.—p. 474 

Current Concepts in Therapy: Penicillin. — he authors discuss penicillin. It is a 
Two forms are used: (1) benzyl penicillin or pemeallin G; 


V. Penicillin deteriorates rapidly m water 


valuable and most widely used drug 
and (2) phenoxymethy! penicillin or penicillin 
In the body over 50% is found in combination with serum albumin. It is widely disseminated 
in the body, although only a fraction gets into the normal spinal fluid. It is excreted by the 
kidney tubules. Drugs such as probenecid, by blocking tubular excretion, are effective in retam 
ing the drug in the blood stream for longer periods 

Penicillin is primarily effective against Gram-lPositive organisn It is also lughly etiective 
against Gonococcus and Meningococcus;: also effective against Actinomyces, Borrelai, Spirillum, 
and reponema Little resistance to it has been deve loped ly the Streptocns cus, Meningococcus, 
Gonococcus and Pneumococcus. The Staphylococcus, however, has in a high percentage ot 
cases, especi lly im hospitals, proved resistant It has no effect against common viral diseases 

Relatively speaking, penicillin is a sate drug but more thar 1M) im ol anaphylaxis and 
50 deaths have been reported from its use (all but 2 from parenteral administration). Urticaria 
develops in about 6%, serum-sickness-like reactions in 0.1%, and hepatitis, agranulocytosis 
occasional patient Applied to the skin, 


necrotizing angutis, and other rare complication it 
sensitivity occurs in 10% or more 
far as dosage 1s concerned most infectiot ire controll 1) 300,000 units a day im two 
Benzathine penicillin G (Bicillin) gives prolonged levels but they are apt to be very low 
authors felt that the oral route was often wlequate Buffered pemenllin G must be 
given on an empty stomach, but penicillin V ¢ administered irrespective of meals. The 


authors feel that pen illin should not be mixed tovetl er wit! nm drugs nm hixed rations 


Prophylaxis of Isoniazid Neuropathy with Pyridoxine.—The authors report that with 
dosages of isoniazid of 8 mg. per kilogram of body weight or over peripheral neuropathy often 
occurred, Peripheral neuropathy was usually manifested by numbness and tingling, especially 
in the extremities. They state that 25 mg. of pyridoxine a day cut down markedly the 
incidence of peripheral polyneuritis when the patient was getting 8 mg. isoniazid per kilogram 


per day and that 50 mg. of pyridoxine a day usuall prevented peripheral polyneuritis when 
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the isoniazid dosage was 16 mg. per kilogram per day. In some of the cases, either giving or 


increasing pyridoxine has heen successful in clearing up signs of neuropathy 


The Nephropathy of Potassium Depletion: A Clinical and Pathological Entity.—! his 
is a report of the clinical and functional aspects of the renal disease associated with potassium 
depletion in man. These findings were correlated with the histologic changes found in renal 


tissue obtained by serial lnopsies The authors report five cases followed with serial renal 


functions; three of the cases had renal biopsies. All cases had prolonged diarrhea, two asso 
ciated with sprue and three with excessive laxatives. Other symptoms were weakness, malaise, 
vague musele pains. Five of thirteen patients (combined from literature) had polyuria; five 
had slight to moderate peripheral edema. The most specific urinary finding was a fixed spe 


cifie gravity (1.014 upper limit); there was minimal albuminuria frequently. Urea, creatinine, 


and inulin clearances are reduced. There may be some sodium retention. On renal biopsy three 
of the cases showed tubular lesions, one being a vacuolar lesion in the tubular cytoplasm, and 
the other two a nonspecific, degenerative cytoplasmic lesion. ‘These lesions cleared up after 


repair of the potassium deficit, as did the cvidences of impaired renal function, The authors 


discuss the production of tubular lesions in animals by potassium deticien They also mention 
a the fact that magnesium is said to produce renal lesions and note that one of their cases had 
i low magnesium. However, they felt that they had eliminated all other causes for the renal 


ibnormalities and cite the Lterature as further support 


They vive a list of clinical states that may be associated with renal lesions probably due 


to low potassium, They are as tollows 

1 Darrheal ciseases—uleerative colitis, regional enteriti cholera, bacillary dysentery, 
sprue syndrome, Whipple's disease, malabsorption syndrome 

4 Hyperadrenali cortisone treatment, prumary aldosteronisn 

$ Renal disease with potassium wastin Fanconi syndrome, renal tubular acidosis, cysti- 
erst 


$ Renal disease with extrarenal potassium wasting (vomiting and diarrhea)—subacute and 


hrene glomerulonephritis, lower nephron nephrosis, chronic pyelonephritis, and hydronephrosis 


\ (sexlium salt) 


Eastern Equine Encephalomyelitis in Massachusetts in 1955: Report of Two Cases in 
Infants.—The author reports two cases of eastern equine encephalomyelitis in Massa- 
chusetts during the poliomyelitis epidemic of 1955. The first case died. Diagnosis was made 
by the injection of brain suspension into mice. The second case has remained comatose. 


Diagnosis was made by the development of a tter to the virus in the convalescent-phase serum 


Fhese results are comparable to the usual course of the disease—acute febrile illness, with rapid 
development of coma and convulsions that is frequently fatal, occasionally allows survival with 
permanent brain damage, and less frequently subsides with complete recovery. The clinical 
ymptoms are mdistinguishable from other causes of encephalitis. A helpful finding in the acute 
stage is a marked rise in the peripheral and spinal fluid white blood cell counts. In the first 
case admission white blood cell count was 18,000 with a spinal fluid count of 30 (40% neu 
trophils) > im six hours the spinal fluid count was 1550 cells with 94% neutrophils. In 17 hours 
the peripheral white count was 45,000 with a marked shift to the left and the spinal fluid count 
was 2100 with 60% neutrophils. The second case was seen later and did not show these changes 


In discussing the epidemiology several factors were brought out. Since 1938 there has 


continued to be a seattermg of cases in horses and mules in Massachusetts. It has also been 


1a cathird. It was noted that 1938 and 1955 were excep 


round im domesticated phe asants and 
tionally wet summers 

The author points out that the mosquito is known to carry the virus but that species differ 
i their susceptibility to acquire the virus and also in the dose of virus they can inoculate 
Man and horses are apparently “indicator” species, for the titer of viremia is not high enough 
to infect mosquitoes. In birds, the large wading birds in endemic areas have a high percentage 
of neutralization titers, whereas the small songbirds are very susceptible. The grackle, however, 
is in between, often maintamimg a titer far higher than the mosquito infective level but failing 
to succumb 

It has also been shown that other ectoparasites may harbor the virus, particularly chicken 
mutes and lice, and this may explain the “wintering over” problem. Ilowever, one group of 


workers have found bird mites to be very inefficient vectors 
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Experimental data also seems to indicate that the variations m severity of the disease may, 


in part, be a function of the dose of the moculum 


Although not entirely clear, it seems that conditions necessary for the appearance of the 


lisease is an abundance of mosquitoes, favored by an abnormally wet period, followed by a 


warm dry spell 


Active immunization is feasible, if necessat Diagnosis is essentially a laboratory one 


Some Observations of the Behavior of Amylase in Relation to Acute Renal Insuff- 
ciency.— The authors report on the finding of high plasma amylase levels m= patients 


with acute renal failure, a finding which is known to occur in chronic uremia, but has 


not been investigated in the acute disease. In one case signs of peritonitis were present and, 


together with high plasma levels of amylase, suggested pancreatitis. The symptoms, however, 


subsided after artificial-kidney dialysis. The high levels of amylase fluctuated from time to 


time without any apparent relation to the height of the azotemia 


In experiments on dogs the authors found high plasma amylase levels. Here agaim, the 


levels did not parallel the level ot azotemia 


The reported cases that died had no evidence of pancreatitis at auotpsy. No other cause 


for merease (such as opiates) was found in most cases 


In experiments with dialysis it was found that amylase did not cross membranes which are 


tive glomeruli, a fact which suewested that the excre 


1 rmeable to all the substances filtered by 


tion of this material into the urine might be due to tubular function 


Iso it was found that amylase did not cross the dialyzing membrane of the artificial kidney, 


et in some cases that were dialyzed serum concentrations dropped markedly but in others it 


did not 


a lugh level of amylase in cases of acute renal failure, associated 


The authors poimt out that 


with abdominal pain, is not diagnostic of pancreatitis 


Endocardial Fibroelastosis in Infants Associated with Thrombosis and Calcification 
of Arteries and Myocardial Infarcts.—In a survey of autopsied patients who died with 


myocardial infarets, the authors discovered two infants who had died with acute myocardial 


infarets resulting from advanced disease of the coronary arteries with calcification. Both 


infants were boys; one died at 2 months, the other at 3 months, both having been con 


sidered as well before the terminal illness. One infant was sick for 2 weeks, the other for 


12 hours. The heart of each infant was greatly hypertrophied. Grossly multiple partial occlu 


sions were noted in the coronary arteries of each infant. Microscopically, in both infants, 


focal changes were noted in the coronary arteries; organized thrombi contamimg calcium were 


n many vessels the elastx 


recownize |: marked mitimal tl ickhemny Was noted in other lint, and 


wd muscular coats were partially or completely destroved and replaced by fibrous tissu 


containing calcium. In both infants foci of necrosis were noted in the myocardium. The left 


ventricular endocardium of each infant was markedly thickened by fibrous and elastic tissue 


\rteries in other sites in both mfants, pancreas, adrenal glands, skeletal muscle, and pelvic 


connective tissue showed the same type of changes 


The authors compared these cases with two infants whose left coronary artery arose from 


the pulmonary artery, with 24 infants with endocardial fibroelastosis without other defects, and 


with one infant with endocardial fibroelastosis complicated by myocardial infarction without 


cific arterial lesions. Only m the latter case were the coronary arteries involved and im thi 


case the lesions were consistent with organized thromboemboli, The authors injected fragments 


rabbit blood clots into the left ventricle of other rabbits and produced infarcts of the 


ocardium with calctum but did not produce thickening of the endocardium 


I he ithors suggested several possibilitic (1) myocardial infarets resulted im the develop 
ment of endocardial fibroelastosis (discarded this because lesions in endocardium appeared 
older }- 2) the caleific arterial disease alone caused the endocardial fibroelastosis (discarded 


for same reason as in 1); (3) endocardial fibroelastosis resulted in the development of calcitic 


irterial disease with myocardial infarction—postulated that this could result from emboli from 


mural thromln attached to the diseased endocardium (no thrombi were seen in the two cases, 


however). and (4) some unknown agent caused both 
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* Delayed Effects Occurring Within the First Decade After Exposure of Young Individuals to the Hiroshima 
Atomic Bomb. R. W. Miller.—p. 1 

Development of Antibodies to Enteric Pathogens. R. Yeivin et al p. 19 

Multiple Sclerosis. N. L. Low et al p. 24 

Dosage of Neostigmine. P. R. Patterson et al p. 31 


Plasma Values in Prematures. J. B. Pincus et al p. 39, 

Sulfonamide Administration in Newborns and Prematures. E. G. Fichter et al. p. 50 
Localized Paralysis in Poliomyelitis after Inoculation. F. A. Neva p. 59. 

Effect of Extracts of Hemophilus Pertussis on Leukocyte Count W. L. Bradford et al.p. 64 
Isoniazid Poisoning. B. E. Katz et al p. 72 


Isoniazid Poisoning. S. Livingston et al p. 77 
Methyl Salicylate Poisoning A. K. Done et al._-p. 80 
Care for Adolescents. A. Roth et al.-p. &¢ 


Investigation in Practice 1. C. Wileox p. 90 

Education—Institutes on Care of Prematures A. Yankauer et al p 9 
Public Health Convalescent Care H. M. Wallace et al.-p. 102 
Disturbances in Gamma Globulin Synthesi R. A. Good et al.-p. 109 


Cerebellar Astrocytoma D. Matson p. 


Keport—Committee on Nutrition.—p. 159. 


18, No. 2 (Aug.) 1956 


Carbohydrate Metabolism in the Newborn. M. Cornblath. et al p. 167 

Hyperimmune Vaccinal Gamma Globulin. C. H. Kempe et al p. 177 

Sweat Test in Fibrocystic Disease of the Vancreas. G. J. Barbero et al p. 189 

Indirect Arterial Pulse Tracings in Diaenosis of Congenital Heart Disease, I. I A. Kulin et al » 1 
Indirect Arterial Pulse Tracings in the Diagnosis of Congenital Heart Disease, IT. E. Donoso et al.—p. 205. 


Hereditary Nystagmus J. N. Lein et al p. 214 


* Further Observations on Electrolyte Change in Tuberculous Meningitis. D. B. Cheek p. 218 
Roentgenographic Manifestations of Congenital Megacolon. C. Z. Berman p. 227. 


Sickle Cell Anemia, VII. M. E. Jenkins et al.—p. 239 
Erysipelatous Skin Necrosis. I. F. Burton et al.—p. 249 

Brain Tissue in the Nose and Throat. N. L. Low et al p. 254 
Atresia of the Vagina in Infaney. R. H. Whittlesey et al.—p. 260 


Review--Iron Metabolism and Requirements. P. S. Sturgeon.—p. 267 
Commentary-—Iron Metabolism. I. Schulman.—p. 299 

Education Teaching of Pediatric Patholowy 7 « Wyatt et al p. 301 

Treatment of Mewaloureters. O. Swenson et al p. 304 


Role of Genetics in Disease. |. Warkany et al p. 314 
Pediatric Gynecology R. B. Greenblatt et al p. 318 
Mental Health. R. E. Wolf et al.-p. 323 
18, No. 3 (Sept.) 1956 


Editorial. ©. D. May p. 345 


Vascular Hemophilia, I. Schulman et al.--p. 347 
* Weight Gains in the First Four Weeks of Infaney A Comparison of Three Diets. R. T. Gross et al.— 
p. 362 


Familial Nonhemolytic Jaundice B. Childs et al.—p. 369 

Congenital Nonhemolytic |aundice I. M. Rosenthal et al.--p. 378 

Distinctive Type of Biliary Cirrhosis in Cystic Fibrosis of the Pancreas. P. A. di Sant’ Agnese et al.— 
p. 387 

Patent Ductus Arteriosus. R. ¢ Anderson et al.-p. 410 

Chronic Nonspecific Diarrhea. S. Q. Cohlan.p. 424 

Determination of Bilirubin in Serum. D. Hsia et al.—p. 433 

Epidemic of Streptococcal Infections. W. H. Langewisch.p. 438 

Hypoparathyroidism and Glaucoma. J. LL. Rhyne et al p. 448 

Nephrotoxic Sera in Experimental Nephrosis. M. B. Rothenberg et al.—p. 4 

Carcinoma of the Thyroid. T. Winship.—-p. 459 

Observing, Interviewing and Advising Parents An Attitude Study Bb. M. Korsch p. 467 

Review Congestive Heart Failure 1. D. Keith p. 491 

Commentary—-The Problem of Nodules in the Thyroid. EF. B. Astwood 

Public Health—Retrolental Fibroplasia. M. FE. Wegman.— p. 50¢ 

American Academy of Pediatrics Report Committee on Nutrition 


Delayed Effects Occurring Within the First Decade After Exposure of Young Indi- 
viduals to the Hiroshima Atomic Bomb.—This report summarizes the previously re- 
ported effects of exposure to the atomic bomb as studied by the Atomic Bomb Casualty 
Commission and is an extension of this work in which various effects of exposure are reported 


m persons who were 10 years of age or less, including those who were in utero at the time 


580) 


= 


ABSTRACTS FROM CURRENT LITERATURI 


of the Hiroshima bombing. Included are studies of the incidence of microcephaly m intants 
in utero, blood diseases, abnormalities of the eye, susceptibility to infection, tumors, and 
sequelae of blast and heat of the bomb. These effects are reported in relation to the distance 
from the hypocenter at the time of exposure 


These data reveal that there is a definite increase in microcephaly and associated mental 
retardation in persons exposed in utero and that this is the only significant defect noted as yet 
in this group. Also, it is indicated that there is a definite increase in leukemia in young persons 
exposed, excluding those in utero. Both of these effects were definitely related to the distance 
of the person from the hypocenter, the incidence varying inversely with the distance 

No cataracts were noted in this group and no increased incidence of infection was found 
[here was no increase in tumor incidence. Various traumatic sequelae from blast and heat 


effects were noted 


Further Observations on Electrolyte Change in Tuberculous Meningitis.! his paper 
represents an extension of the author's previous work in which it has been shown that tuber 
culous meningitis is often accompanied by low concentrations of sodium and chloride in the 


serum and 


spinal fluid with a metabolic alkalosis but without a reduction in total content of 
chloride of the body. From this previous work it is concluded that in tuberculous meningitis 
a hypotome expansion of the extracellular fluid takes place, but it is not known whether or not 
this is at the expense of mtracellular water. The present article presents further data con 
cerning concentrations of electrolytes in serum, volume of the bromide space, and the total 
content of water and chloride in the body gathered trom the study of eight additional patients 
with tuberculous meningitis. Studies of the serum bromide/spinal fluid bromide ratio are also 
included 

The above disarrangements of electrolytes were confirmed in this series of patients. Studies 
of the serum bromide/spinal fluid bromide ratio revealed that this ratio, found to be 4:1 in 
normal circumstances, approached unity in tuberculous pneumonitis, but was significantly low 
ered in two of five patients with purulent menmgitis 

In the discussion it 1s pointed out that the finding of hyponatremia, hypochloremia with 
metabolic alkalosis, in association with hypotonic expansion of the chloride space, may be of 
assistance in establishing the diagnosis of tuberculous meningitis, but it is felt that the perme 
ability of the blood spinal fluid barrier is not, per se, reliable as a diagnostic criterion, A 


liscussion « 


{ the possible mechanisms of electrolyte derangements is presented, and while no 
conclusions can be reached it is felt that failure to conserve potassium may be important 
It is pointed out that needs for potassium should be more than adequately fulfilled and that 


loads of sodium above that required for maintenance should be avoided in these patients 


Weight Gains in the First Four Weeks of Infancy: A Comparison of Three Diets. 
Newborn infants were assigned one of the following diets: breast milk, evaporated milk and 
water with 5% added carbohydrate, and a modified evaporated milk (Bremil). No other foods 
were given and the same amounts of vitamins were given to all infants. At approximately 4 
weeks the infants were seen again and weights recorded; a careful statistical analysis of weight 
gain im the three groups, which were subdivided further according to race, sex, and parity, was 
lone. A total of 407 infants were included im the study 

Results of this study revealed no significant difference in weight gain in either of the three 
groups after 4 weeks. It was emphasized that this study was restricted entirely to weight gain 


with no attempt to assess the superiority of any particular diet with regard to other factors 
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Idiopat (oxa Vara in Childhood. N. Finby, H. G. Jacobson, and M. H. Poppel p. 10 
tilateral Embryoma of the Kidney Patient Alive and Well Three Years After Treatment M. B. ¢ 
C. A. Peterson, and R. P. Johnson.--p. 99 
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Infantile Arteriosclerosis. H. S. Weens and C. A. Marin.—p. 168 
Progressive Diaphyseal Dysplasia (Engelmann's Disease) B. Singleton Thomas W 
Worthington, and I. R. Hild p. 23 
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Idiopathic Coxa Vara in Childhood.—Idiopathic coxa vara, by definition, indicates 
a diminution in the angle of inclination of the femoral neck and shaft below the normal 120 
degrees, with the epiphyseal cartilage plate assuming an increasingly vertical position and rela 
tive elevation of the greater trochanter. In almost all patients there is irregularity and frag 


mentation of the metaphyseal-epiphyseal junction and often widening of the epiphyseal cartilage 


plate. Deformity imereases with weight bearing. The femoral neck is usually short and 


deformed, occasionally almost completely absent. The femoral head is of normal density but 
generally hypoplastic and slightly deformed. Sclerotic stress changes usually show up along 
the inferior margin of the femoral neck. Stress fractures may develop 

Of the author's 23 cases 7 were considered to be congenital in origin, 16 developmental, the 
difference depending upon the presence or absence of other associated anomalies. The congenital 
type 1s characteristically seen at birth or shortly after, while in the developmental type the 
process is usually not apparent until the age of 3 or 4 years. Both types are distinct, though 
they may represent different stages of the same process and thus have certain features im 
common 

The most pertinent physical findings are shortening of the lower extremity and limitation 
of abduction and/or internal rotation of the hip and limping. Irregularity and fragmentation 
of the proximal metaphysis often bring about a loose triangular fragment of bone at the margin 
of the metaphysis. A tenable hypothesis of deficient osteogenesis is suggested, but the pathology 
and pathogenesis are not clearly understood 


The optimum treatment at present is subtrochanteric osteotomy, at an early age 


Infantile Arteriosclerosis.—Calcification and sclerosis of the arteries in infants and 
young children which may be encountered in a variety of clinical conditions is often associated 
with disturbances in calcium and phosphorous metabolism. Thus arteriosclerosis has been rec 
ognized in renal disease, hyperparathyroidism, and vitamin D intoxication. Similar changes in 
the arteries have been observed in progeria associated with extensive growth disturbances 
Aside from these, infantile arteriosclerosis has been found in an increasing number of cases 
in which no obvious etiological factors are apparent 

The principal morphologic changes of the arteries are marked disorganization of the 
internal elastic membrane, deposition of lime salts, and fibroblastic proliferation of the intima 
Ihe vascular lumen becomes markedly narrowed or obliterated 

While a large majority of these cases have not been diagnosed before necropsy, the arteries 
are clearly visible on roentgenograms and this is the most important means of establishing a 
diagnosis during life 

One of the author's two cases, a 10-month-old Negro boy, died after a prolonged period of 
failing health, cardiac hypertrophy, and hypertension. The other, a 25-day-old white boy, died 
after an imtracramal hemorrhage. The clinical history in several instances in previous reports 
of 40 cases has shown that siblings have died under similar circumstances. This observation 
suggests that genetic factors may predispose to the development of the condition. In a large 
number of patients, particularly those with severe coronary artery disease, the onset of the 
symptoms was sudden, with the development of cyanosis, dyspnea, and lethargy, suggesting 
acute cardiac failure. In others in whom there was a more subacute or chronic course, the 
climecal picture was largely of impaired health, with anorexia, vomiting, weight loss, and 
general debility. Cardiac enlargement and edema has been repeatedly observed and in several 


instances electrocardiographic studies disclosed myocardial damage 


Progressive Diaphyseal Dysplasia (Engelmann’s Disease).—In view of the many 
perplexing aspects of this bizarre disease and the lack of knowledge regarding its etiology, 
an additional case is reported, making 14 cases reported to date 

A boy, 5% years of age, entered the hospital because of a peculiar gait. This came on 
gradually and had attracted attention when he was 2 years old. Tiredness, ankle pain, and 
leg cramps were the subjective symptoms. The opinion of several physicians was that he had 
postparalytic poliomyelitis, A review of systems was normal excepting for shortness of breath. 
with vague chest pain and tachycardia. The patient was thin and undernourished. He walked 
as though “stiff at the knees and flat footed.” 

Radiographic studies showed symmetrical fusiform sclerosis mvolving the diaphysis of each 
tibia, fibula, femur, humerus, ulna, and radius. The cortex was thickened and the medullary 


cavity narrowed. Multiple areas of rarefaction were scattered throughout the sclerotic areas 
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There was fusiform enlargement of the diaphysis. The involvement was greater m the femora 
and tibiae. The hands, feet, pelvis, scapulae, clavicle, ribs, and vertebrae were normal 

\ biopsy of bone and soft tissue led to the conclusion that the disease was not limited to 
the osseous system. The confinement of the sclerotic process to the diaphysis can perhaps be 
explained on a vascular hypothesis. Vascular sclerosis as a cause cannot be ruled out, sines 
the vessel walls were markedly thickened 

Whatever the cause may be the author concludes that this disease is not limited to the 
osseous system, since the skeletal muscles are undeveloped and could easily account for the 


fatigue and waddling gait. The etiology is entirely obscure 


Rivista di clinica pediatrica, Firenze, Italy 
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Cortisone and ACTH in the Treatment of Tuberculosis in Children: Views as to Cortisone Therapy Under 
Antibiotic Protection. C. Cocchi... 1 

The Alkali Reserve: Diffusible Calcium Ratio and Its Relation to lome Caleemia. G. Mangione, S. Le Trun 
N. Loddi, and A. Pandolphini..p. 21 

Clinical, Hematological and Serological Observations During an Epidemic of Rubeola. G. Biscioni 
Tosi p. 28 

Secondary and Subclinical Forms of Acquired Immunologic Hemolytic Anemias. G. Gelli p. 40 

Two Cases of Osteogenesis Imperfecta. G. Aceto and A. Zicoolella.-_4 

The Serum Proteins and Lipoproteins During Underfeeding in an Infant During the First Week of Life 
Moggi p. 64 


57, No. 2 ( Feb.) 1956 
On the Diagnosis of Toxoplasmosis A. Gentili...p. 177 
Congenital and Acquired Toxoplasmosis. A. Gentili.-p. 197 
A Case of Toxoplasmosis in an Infant. G. Haldasserom L. rancalancia 
Antiviral Chemotherapy. Cocchi.-p. 238 
Experimental Studies on the Action of Prednisone. G. Bartolozz: and L. Francalancia.—-p, 250 
Penicillin Blood Levels in Children After the Oral Admimstration of Venicillin. V. ©. Calzolar 
and M. Acocella.._p. 283 


57, No. 4 (April) 1996 
Anoxia in the Newborn. P. Moggi.—p. 683 
*The Effects of Cortisone and of Prednisone on Tuberculin Reactions in Guinea Pigs Infected Koch's 
Bacilli. G. Bartolozzi.—p. 705 
A Case of Hemolytic Anemia, with Jaundice, Which Was Resistant to Splenectomy. M. Dettor 
The Treatment of Dystrophic Infants by Blood Transfusions. R. Bartalena am! C. Cipelleni._p 
Ewing's Tumor Originating on a Rib. G. Lischi and G. Menichim pp. 741 
A Device for the Collecting of the Feces of Infants. B. Bucci p. 754 


Cortisone and ACTH in the Treatment of Tuberculosis in Children: Views as to 
Cortisone Therapy Under Antibiotic Protection.\WVith the use of cortisone, and es 
pecially of hydrocortisone, the percentage of cures im cases of tuberculous meningitis im the 
pediatric clinic in Florence now exceeds 97% 

The correct dosage of the hormone is very important. Too big a dose is dangerous, because 
of the drug’s “pro-infective” action. The hormone must always be accompanied by protective 
antibiotic therapy 

The therapeutic course at present recommended is as tollows: (a) streptomycin 300-500 mg 
and isoniazid 500-900 mg. daily I. M. or by L. V. drip. Cb) streptomycin sulphate 20-30 mg. and 
isoniazid 20-40 mg. by lumbar puncture. (c) tsomiazid 20 me and hydrocortisone 2.5 mg. b 
cisternal puncture 

The lumbar and cisternal injections are alternated every 12 hours. The cisternal injec 
tions of the hydrocortisone have definitely kept down the tendency to blockage in the meninges 


On the Diagnosis of Toxoplasmosis.—Congenital and Acquired Toxoplasmosis.—!1 
these two articles, Gentili reports four carefully studied cases of toxoplasmosis. Since the signs 
of this disease are so varied, he speaks of a clinical diagnosis as being “diabolically” difficult 
The finding of the protozoal parasite in a living patient is rare; but the color reaction test of 
Sabin and Feldman has proved most dependable. One of his patients, a 5-year-old, had 
hepatomegaly and blood cell changes, death being due to hemorrhages. A second patient, a 
9-year-old, was mentally retarded and had pigmented retina; it was a congenital case, both 
parents as well as the child giving positive Sabin tests. The third child, 9 years old, clinically 


showed only chorioretimitis; this was also a congenital case, as shown by the Sabin test. The 
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fourth child was 8 months old, an infant with hydrocephaly, intracranial calcification, and 
chorioretinitis 


A Case of Toxoplasmosis in an Infant.—Jhe case of a 2-months-old infant with 
toxoplasmosis is reported from Milan; an autopsy report is included. Electrophoretic studies 


of the blood serum revealed a low albumin and a high alpha- and gamma-globulin contents. 


Antiviral Chemotherapy. ests were made 


of four antimitotic substances nercaptopurine 


as to the possible chemotherapeutic value 
, Aminopterin, triethylene melamine and 


thiosemicarbozone lhe thought was that, since these chemicals inhibited the synthesis ot 


nucleinic acids, they might also react against virus reproduction 


The observations were made 


on rabbits, which had been inoculated with smallpox vaccine. The 6-mercaptopurine did delay 


to some extent the appearance of the vaccination pustule 


The Effects of Cortisone and of Prednisone on Tuberculin Reactions in Guinea Pigs 
Infected by Koch's Bacilli.—It was observed that the 


tuberculin tests were markedly 
less positive after cortisone had been given to guinea pigs which had previously been inoculated 


with tubercle bacilli. Prednisone had an even more inhibiting effect on the tuberculin reaction 


fhe change was equally as pronounced when the animals had been receiving streptomycin 
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News and Comment 


ANNOUNCEMENTS 


Course in Neuromuscular Diseases.— he Cook County Graduate School of Medieme 
announces an intensive course in neuromuscular diseases of children with special em 
phasis on cerebral palsy, to be given by Dr. Meyer A. Perlstein for the two-week period 
from July & to 19. This is an intensive didactic and clinical course designed for pediatn 
cians, orthopedists, neurologists, psychiatrists, and physiatrists imterested m the care 
and treatment of children with neuromuscular handicaps. Emphasis will be placed on 
the practical clinical aspects of treatment and rehabilitation procedures The course 
will include itinerant clinics to round out the program in most of its practical aspects 
The fee tor the course, which is $250, will include the cost of luncheons during the 
two-week period, as well as the expense of travel, meals, and accommodations during 
the trip to the field clinic. For further information, write to John W. Neal, Registrar, 
Cook County Graduate School of Medicine, 707 S. Wood St... Chicago, Ill 


Pediatric Research Award.—In science there is a special reward for participation, 
the satisfaction ot working m an area dedicated to the merease oft know le we amd its appl 
cation to the betterment of human life. Too often, however, good work goes unrecognized, 
or the pressures of continuing endeavor prevent its dissemination lo encourage screntitn 
work by young investigators and to show a small measure of appreciation for fruitful 
screntihe effort, the Ross Award in Pediatric Research is established 

ach year the Western Society for Pediatric Research will confer this award on a chosen 
nominee in recognition of outstanding research accomplishment in a field related to pediatrics 
The nominee shall not be over 35 years of age and during the progress of his research shall 
have resided for at least one year in the geographic area represented by the Society, The 
work need not have been published. The Ross Laboratories will donate $1000 and a suitably 
engraved plaque to be presented to the nominee at the annual meeting of the Society 

The Award winner will be asked to submit a paper concerning some phase of his work 
or a summary of it to the Western Society for Pediatric Research. If circumstances permit 
the recipient and the Western Society for Pediatric Research will submit this paper for 
inclusion on the program of the next annual meeting of the national Society for Pediatri 
Research 

Nominations may be tendered by any interested member of the Western Society tor 
Pediatric Research. Nominations should be submitted in quadruplicate and melude all sup 
porting data and a clear statement of the reasons why the candidate is considered worthy of 
the award, designating the particular aspects of his work which are considered outstanding 

Nominations will have closed April 30 m order to give the Committee sutheent time to 
come to a decision prior to the annual meeting in the fall. The award may be given jointly 
to two or more investigators at the discretion of the Committee or it may be omitted if the 
Committee considers that a worthy candidate has not been presented. Please mail directly 
to Robert H. Alway, M.D. Secretary-Treasurer, Western Society for Pediatric Research 


2351 Clay St. San Francisco, Calit 


Short Refresher Courses.—JVhe following short refresher courses will be given at 
The Children’s Hospital of Philadelphia in May and June, 1957 

1. Pediatric Advances for Pediatricians and General Practitioners. May 27 through May 
31, 1957. Conducted by the Staff of the Children’s Hospital of Philadelphia, in collaboration 
with the Department of Pediatrics of the University of Vennsylvama and the Staff of the 
Camden Municipal Hospital. Tuition—$110.00 

2. Practical Pediatric Hematology. June 3, 4, and 5. Conducted by Irving |. Wolman, 
M.D... and other members of the Hematology Department of the Children’s Hospital, under 


the auspices ot the Goraduate School of Medicine, University of Pennsylvania ‘Tuition $75.00 
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6 and 7. Conducted 


3. Blood Group Incompatibilities and Erythroblastosis Fetalis. June 


by Neva Abelson, M.D, and Thomas R. Boggs Ir, M.D. of the Philadelphia Serun 


xchange of the Children’s Hospital of Philadelphia, under the auspices ot the (Crraduate 


School of Medicine, University of Pennsylvania. Tuitron—$50.00 
Inquiries should be addressed to Irving J. Wolman, M.D., Children’s Hospital of Phila 
delphia, 1740 Bainbridge Street, Vhiladelphia 46, Pa 


The Ninth 


Ninth Annual Summer Clinics of the Children’s Hospital in Denver. 
24, 25, and 


Annual Summer Clinics of The Children’s Hospital in Denver will be held June 


26, 1957. Designed for all physicians concerned with the care of children, the course will 


present recent advances in medical knowledge appropriate to the first few weeks of life, 
and will emphasize methods lor the early recognition of lise ase, discuss emergency procedures 


of value, and outline successful programs of therapy 
Guest faculty this year will be Dr. Stewart H. Clifford, Assistant Clinical T’rofessor ot 
Pediatrics, Harvard Medical School, Dr. H. William Clatworthy Ir, Associate Professor of 


Pediatric Surgery, Ohio State University, and Dr. Edith L. Potter, Professor of Pathology, 


Department of Obstetrics and Gynecology, the University of Chicago 
Summer Clinics Committee, 


Further information can be secured by writing the Chairman, 


Children’s Hospital, Denver 18, Colo 


work 


the effects of good teaching 


The preparation of others for a career of useful 


Pediatric Education Award. 
provides a unique satistaction that is rewarding im itself W hile 
of his 


are readily appreciated, too frequently the teacher remains without acknowledgment 


efforts The Ross Laboratories Award im Pediatric Education ts. established 
d to show a small 


to encourage 


the development of new and more effective ways of teaching pediatrics al 
measure oft wratitucl tor effectiveness m pediatric mstruction 


kvery two years the Western Society for Pediatric Research may conter 
to the teaching of 


S1000 and a 


is award on 
the nomimee adjudged to have made the most significant contribution 
Pediatrics within the preceding three years. Ross Laboratories will donate 
at the annual meeting of the Society 


surtably engraved plaque to be pre sented to the nomunec 
souree and ould hn 


Nominations for the award will be aecepted trom any interested 


n quadruplicate, accompamed by written or documentary evidence permitting 


work submitted. No limitations are stipulated. The work may have 


submitted 
evaluation of the been 


accomplished im any institution of undergraduate or postgraduate medical teaching within 


the geographic area represented by the Society 
The nominee's accomplishments shall be judged on the basis of demonstrated effectiveness 


and ability in enhancing the teaching of pediatrics. Any aspect of this broad field may be 


selected as ¢ xemplars 
requests nominations covering work accomplished sinee 
closed April 30, so that the com 


meeting im October 


The Education Award Committe 
January of the third preceding year. Nominations will have 


mittee will have sufthjent time to come to a decision prior to the annual 


Ihe decision of the committee will be approved by the Executive Council 
award. The Committee may elect to divide 1 


of the Society 
before announcement of the he award among 


collaborators or between persons responsible for different accomplishments, if their judgement 


so desire 
lease mail directly to Robert H Alwa . M ID, Western Society for Pediatric Re search, 


2351 Clay St., San Francisco, Calif 


Summer Camp for Diabetic Children.—Jhe Summer Camp for Diabetic Children 
will be opened for the eighth season under the auspices of the Chicago Diabetes Association, 
Ine, from July 14 to Aug. 4, 1957, at Holiday Home, Lake Geneva, Wis 

In addition to the complete camp personnel, the Clicago Diabetes Association furnishes 


a staff of resident physicians and dhetitions, tramed in the care of diabetic children 


Bovs and girls, aged & through 14 vears, are eligible. For further information regarding 
fees, mterested persons should be directed to write or phone the ofhce of the Chicago Diabetes 
Association. Fees will be set on a sliding scale to meet individual circumstances 
Physicians are urged to notily parents ot diabetic children and to enter the names of 
children who would like to attend camp. Applications may be obtained from, and inquiries 


should be addressed to, the Chicago Diabetes Association, 5 S. Wabash Ave. Chicago 3, Hi, 


\Ndover 3-1861 


Limited capacity necessitates prompt application 
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BOOK REVIEWS 


Handbook of Poisons. Iiy Robert H. Dreisbach. Price, $3. Pp. 426, with numerous 


3 
illustrations Lange Medical Publications, Box 1215, Los Altos, Calit., 1955 
Ihis is the most complete handbook on the subject of poisons that this reviewer has seen 
An amazing amount of up-to-date information is packed into this convemently small book 
Such recent agents as the antihistamines, chlorpromazine and the new organ postte wes are 
well described and their hazards outlined \ large section discusses the hazards of POrsonots 
plants, reptiles, and insects and the treatment of their effects. This is an indispensable source 


ot reterence 


On the Early Development of Mind. Iiy kdward Glover. Price, $7.50. Pp. 483. Inter 
national Universities Press, 227 W. 13 St.. New York 11, July, 1956 


This book represents the first volume of a collection of papers published by the author 
over a period of 30 years. The author is a British psychoanalyst noted for his research 
and teaching im psychoanalysis 

The papers deal with some of the fundamental theoretical principles of psychoanalysis 
particularly as applied to the early develop vent of the mind 

The book will be of great value to the student of psychoanalysis but seems much too 


theoretical and involved to be of practical value to the pediatrician 


Preventive Medicine and Public Health—Eighth Edition. by Kenneth PF. Maxey 
Price, not given. Pp. 1462, with numerous illustrations. Appleton-Century-Crott 
Inc., 35 W 32nd St... New York 1, 1956 

With the appropriate substitution of Publi Health for Hygiene im the title and the 
inclusion of the more important new concepts, knowledge, and statistical data which lave 
ippeared during the last five years, Dr. Maxcy and lis 26 collaborating authorities have 
completed their revision of Rosenau’s textbook of preventive medicine. Of particular mterest 
and value to pediatricians are the sections on the prevention of communicable diseases, nutri 
tion and deficiency diseases, and maternal and child health which together make up approx: 
mately 50% of the 1462 page illustrated text The sections on initation, environmental 
medicine, mdustrial medicine, public health admimstration, epidenniology statestn like 
the rest of the text are authoritative up to date nmations of existing knowledge, thinking 
and planning 

It can safely be predicted that this new edition will continue to maimtam this book 

outstanding place it has held as the standard texthook and reference book in the feld 


first edition m 1913 


The Year Book of Pediatrics (1956-57 Year Book Series). Idited by Sydney S. Gelli 
Price, $6.75 480, with 134 illustrations Year Book Publishers, In 200 I 
Illinois St hicawo 11, 1956 


Dr. Gellis has again done a superb job u tation we current Year Book of 
Pediatrics The material is presented im mann is im previous years, brief 
ibstracts of articles pertinent to pediatrics from a great variety of journals are included and 
these are followed in many imstances b ippropriate echtoral comments, ether by the editor 

recogmzed authority im the particular held under discussio The articles abstracted 
are from journals received during the period from June, 1955, through May, 1956. The 
book is divided into sections as regards subject matter and the articles are grouped accordingly 
examples of these divisions are The Premature and the Newborn, Nutrition and Metabolism 
Infectious Disease and Immunity, ete 

The Year Book ts a valuable contribution to pediatric literature in many ways For 
those people who are unable to keep abreast of current literature this volume afford 


opportunit for review, and, although one has read the orimal article, this book offer 
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excellent chance to reappraise it particularly in light of the excellent editorial comments 
included Finally, } aAVIng the volume available affords 
which is relatively recent on most subjects which arise in pediatric practice 


followed by no comment, but, on the other hand, 


a source of quick reference material 


(ne 1s occasion 


ally disappointed that a particular article is 


one also occasionally gets the impression that the very omission of comment speaks rather 


eloquently in itself 


Masked Epilepsy. I}y Hugh R. kK. Wallis. Price, $2.50. Pp. 51. Williams & Wilkins 


Company, Mount Royal and Guilford Aves., Baltimore 2, 1956 


This is an interesting monograph dealing primarily with the association of “cyclical vomit 


ing” and “epilepsy.” Dr. Wallis was one of the first to write on this subject and now presents 
information on 20 of his patients. The case histories reveal, in addition to cyclical vomiting, 
the chief complaints to have been periodic headaches, behavior disturbances, abdominal pain, 
fever. The diagnosis is suggested by the character and paroxysmal nature of the 
of epilepsy. It is confirmed by the 


20% -30% may 


and 
complaints and by the association of a family history 
finding of an abnormal electroencephalogram, although the author states that 


have normal readings. The satisfactory response to anticonvulsant therapy is further evidence 


for this diagnosis 
The actual significance of this syndrome is open to some question, but there is growing 
such as this contribution, that the association is a real one 


bear in mind the danger of 


evidence, This monograph is not 


based on scientifically controlled study; consequently one has to 


post hoc diagnosis. However, it does add to our knowledge in this field and is enjoyable 


reading 


Laboratory Tests in Common Use. [iy Solomon Garb. Price, $2. Pp. 160. Springer 


Publishing Co., 44 EF. 23rd St... New York 10, April, 1956 


This is a small, simply written text aimed primarily at explaining the purpose and 


techniques of the common laboratory tests to nurses and office assistants. It should be 


satisfactory for this limited purpose, but it is disappointing to find very little caution 


regarding the interpretation of these tests. For example, in the section on hemoglobin 


determinations there is no statement regarding either the technical error inherent im the 


test or the variability at different ages. Since the erroneous diagnosis of anemia is re 
peatedly made by paramedical personnel, this should be stressed, This failure to note 


the difference between infants and adults recurs throughout the book, 


Talking with Patients. [iy Brian Bird. Price, $3. Pp. 154. J. B. Lippincott Company, 
227 S. Sixth St., Philadelphia 5, 1955, 


Dr. Bird has written this small monograph to emphasize the importance of how a 


physician talks with his patients during history taking and also in connection with the 


management of illness, the approach of death, and even in the matter of fees. Ap 


proximately half of the volume is devoted to how to talk with children \lthough most 


physicians learn how to do this as a matter of experience, there are many “pearls ot 


wisdom” here for experienced pediatricians. This is interesting and enjoyable reading 


that can be recommended highly 


Bone Structure and Metabolism. FKdited by G. E. W. Wolstenholme and Cecilia M 


(Connor the Ciba Foundation. Price, $8 Pp. 299, with 121 illustrations. Little, 


Brown & Company, 34 Beacon St., Boston, 1956 

This book contains a series of presentations and discussions of the presentations 
dealing with the newer concepts of the structure of bone. The structure of bone ts 
developed in logical sequence starting with the anatomical approach, proceeding through 
the dynamic metabolism of the organic and inorganic constituents of bone, and linking 
the two approaches into a unified concept. Some of the material represents previously 
unpublished work and other material is summation of previously reported research 

The practicing physician may find that this book is difficult to read because of the 
many new and untamiliar techniques employed in the elucidation of the structure of 


bone \ knowledge ot autoradiographs, organic chemistry, and of isotope technique 


a 
: 
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is necessary for critical analysis of most of the individual papers. The almost complete 
lack of practical applications makes this book of little value in the clinical practice of 
medicine, The pediatrician and internist would find certain sections of interest. The 
discussion of variations in sensitivity to vitamin D is stimulating. The paper on the 
present knowledge of parathyroid function reviews newer concepts of the physiology 
changes in parathyroid disease. The paper on osteodysmetamorphosis fetalis (hypo 
phosphatasia) presents a relatively new syndrome from various pomts of view 

Knowledge of the metabolism of bone is advancing so rapidly that all physicians 
interested in physical growth or in bone disease should become acquainted with ad 
vances in this field. For physicians who are interested in more than immediately 
applicable information, this book will enable them to understand the increasing litera 
ture on the mechanism of bone disease and thus the physiologic approach to treatment 


ot diseases involving bone 


A. M.A. Scientific Exhibits 1956. Hy the American Medical \ssociation Price, $10 
Pp. 411. Grune & Stratton, Inc., 381 Fourth Ave, New York 16, December, 1956 


This book marks an innovation regarding the scientific exhibits shown at the 
annual meeting of the American Medical Association. In order to make the outstanding 
exhibits available to a larger number of viewers, a selected group has been compiled 
tor publication. There are of special interest to pediatricians “Hormone Patterns in 


Rheumatic Fever,” by Kelley, Ely, and Done, and “Diagnosis and Treatment of 
Moniliasis,” by Dobias and Mitchell. It is probable that this collection of exhibits 


will be of more interest to general practitioners than to pediatricians 


J. A.M.A. Clinical Abstracts of Diagnosis and Treatment 1956. [iy the American 
Medical Association. Price, $5.50. Pp. 661. Grune & Stratton, Ine, 381 Fourth 
Ave.,, New York 16, June 15, 1956 
rhis collection of abstracts from The Journal of the American Medical Association will 

be of particular interest to general practitioners for reviewing recent literature in “cap 

sule form.” Although the use of abstracts leaves much to be desired, it does allow a 

busy practitioner to scan the literature in order to identify articles which require more 

caretul review Since the coverage 18 a broad one, there has been no attempt to list 


articles of particularly pediatric interest 


BOOKS RECEIVED 


Diagnostico y Semiologia Pediatricos—Tomo II. by Calixto Vorres Umana. Price, 
not given, Pp. 1350, with 185 illustrations. Editorial Omnia, Bowota, Colombia, 1956 


Children’s Eye Problems. by Emanuel Krimsky. Price, $6. Pp. 175, with 35 illustra 
tions. Grune & Stratton, Inc., 381 Fourth Ave New York 16, December, 1956 


Die Pathogenese des Morbus haemolyticus neonatorum. [}y (Gerhard Martius. Price, 
$2.30. Pp. 70. Intercontinental Medical Book Corporation. 381 Fourth Ave. New 


York 16, 1956 


Paper Electrophoresis. Prepared by the Ciba Foundation. Edited by G. EB. W. Wol 
stenholme and Elaine ¢ P. Millar. Price, $6.75. Pp. 224, with 74 illustrations 


Little, Brown & Company, 34 Beacon St, Boston 6, 1956 


Bone Structure and Metabolism. Prepared by the Ciba Foundation. Edited by G. I 
W. Wolstenholme and Cecilia M. O'Connor rice, $# Mp. 299, with 121) illustra 
thor Little, Brown & ¢ ompany, 34 Beacon St, Boston 6, 1956 


Services for Children with Hearing Impairment. Prepared by the American Public 
Health Association Committee on Child Health. Price, $1.50. Pp. 124. American 
Public Health Association, 1790 Broadway, New York 19, 1956 


Services for Children with Vision and Eye Problems. Prepared by the American Pub 
lic Health Association Committee on Child Health. Price, $1.50. Pp. 112. American 
Public Health Association, 1790 Broadway, New York 19. 1956 


A.M. A. JOURNAL OF DISEASES OF CHILDREN 


The Psychoanalytic Study of the Child—Volume XI. fy Ruth S. Eissler et al. Prix €, 
$4.50. Vp. 470. International Universities Press, 227 W. 13 St... New York 11, De 
cember, 1956 

Pediatric Cardiology. H}y Alexander S. Nadas. Price, $12 Pp. 587, with 343 illustra 
tions. W. B. Saunders Company, 218 W. Washington Square, Philadelphia 5, 
January, 1957 

The Physician-Writer’s Book. Iiy Richard M. Hewitt. Price, $9 Pp. 415, with 37 
illustration W. B. Saunders Company, 218 W. Washington Square, Philadelphia 
5, January, 1957 

Pica. By Marcia Cooper. Price, $3.75 Pp. 114. Charles C Thomas, Publisher, 301-327 


Lawrence Ave., Springfield, IIL, January, 1957 


Radiology of the Alimentary Tract in Infancy. I}y Roy Astley. Price, not given Pp 
287, with numerous illustrations, Williams & Wilkins Company, Mount Royal and 


Guilford Aves, Baltimore 2, 1956 


Discussions on Child Development—2 Volumes. Kdited by J. M. Tanner and Barbel 
Inhelder, Price, $10. Pp. Vol. 1, 240, with 21 illustrations; Vol. 2. 271, with 23 
illustrations. International Universities Press, Inc., 227 W. 13 St., New York 11, February, 


1957 


Oto-Rhino-Laryngologie Infantile. I}y A. Lemariey. Price, 6,200 franes. Pp. 826, with 
300 illustrations. Masson & Cie, 120, boulevard Saint-Germain, Paris”, 1956 


Le Traitement de la Tuberculose de l’'Enfant. Kdited by R. Cruickshank.—President 
of the Semimaire, Dec 1955. Price, 2,500 franes Pp. 354, with 8&0 illustrations 
Masson et Cie, 120, boulevard Saint-Germain, Paris”, 1956 


Congenital Anomalies of the Viscera. By J. LL. Bremer. Price, $5. Pp. 202, with 89 
illustrations. Harvard University Press, Cambridge 38, Mass., 1957. 

Liver: Structure and Function. By Hans Popper and Fenton Schaffner. Price, $20 

Pp. 777, with 204 illustrations. Blakiston Company (Division of McGraw-Hill 

Company, Inc.), 330 W. 42d. St. New York 36, 1957 
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The 


POLIO 


/CUTTER 


(Gamma Globulin 


10 ce. vials. 


available in 2 cc. and 


SEVEN CRUCIAL DAYS 


in measles modification 


Polio Immune Globulin/Cutter, adminis- 
tered during the third to tenth day of the 
incubation period (as shown on the chart 
below) modifies measles and reduces the 
possibility of complications. 

Derived from freshly pooled adult venous 
blood, Polio Immune Globulin/Cutter is 
highly concentrated — providing 20 tol nor- 
mal antibody equivalents. 

It is also recommended for reduction of the 
incidence of paralytic poliomyelitis because 
of its high poliomyelitis antibody level, test- 
ed according to U.S.P.H.S. specifications. 
In addition, it has been used successfully 
for prevention of infectious hepatitis and in 
the treatment of hypogammaglobulinemia. 


INCUBATION PERIOD 


DAY 


| j 

2 3 4 5 6 7 8 


EXPOSURE 


9 


A 


DIAGRAMMATIC REPRESENTATION OF COURSE OF TYPICAL MEASLES 


PRODROME RASH 
Koplick’s 
| | 
Coryza 
fever 


OTHER FINE CUTTER 


PRODUCTS . Albumin 


Parenogen® ( fibrinogen ) 


HUMAN BLOOD FRACTION 


( purified, concentrated human 
serum albumin ), Hypertussis® 
( Anti-pertussis globulin) and 


For a color enlargement of the 
above chart, prepared espec ially 
for physicians, write Dept. 36-E 


BERKELEY CALIFORNIA 


fine pharmaceuticals for 60 years 


CUTTER Laboratories 


immune Globulin 
q 
E> 
usually j 
101 protects A — - 
| 
10 
|_| | 


YOUR 


GUIDE TO 


CURRENT PUBLICATIONS 


Quarterly 
Cumulative 
Index Medicus 


WITH AUTHORS AND SUBJECTS... 


Divided into sections, one devoted 
to books and the other to periodical 
literature, the QUARTERLY CUM- 
ULATIVE INDEX MEDICUS con- 
tains a list of current publications 
alphabetized as to authors and sub- 
jects. The exact bibliographic refer- 
ence is given under the author with 
titles in the original language, while 
titles under subjects are all in Eng- 
lish. The index also includes a 
listing of journals, addresses and 
publishers. 


SUBSCRIPTION PRICE $25.00 PER YEAR 
CANADIAN AND FOREIGN $27.00 PER YEAR 


The QUARTERLY CUMULATIVE 
INDEX MEDICUS appears twice a 
year; volumes are cloth bound and 
cover periodicals for six months as 
indicated on the publication. These 
two volumes will be a convenient 
and inclusive reference for current 
medical literature. Invaluable for 


practitioners, specialists, teachers, 
editors, writers, investigators, stu- 


dents and libraries. 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 
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20 North Wacker Drive * 


in the School Lunch Box 


“The school lunch box, when filled at home with 
wholesome foods that are tempting, palatable and 
easy-to-eat, “provides unlimited possibilities for im- 
proved nutrition and for better food habits and 
attitudes on the part of all school children.’ Most 
children accept and enjoy good food, and a satisfying 
lunch will frequently include a variety of nourishing 
foods—for example, meat, cheese, vegetables, fruit 
and, of course, enriched bread. 


Containing significant amounts of protein, thi- 
amine, riboflavin, niacin, calcium and iron, as well as 
nonfat dry milk, enriched bread has contributed in 
the past 15 years to the reduction of deficiency 
diseases formerly traced to the lack of these nutri- 
ents’. In addition, enriched bread has taste appeal, is 
always bland, and is completely digestible. Its com- 
patibility with other foods makes it an ideal lunch 
box food. 


Enriched bread is designed for good nutrition and 
improved health. Its role in improving the health of 
millions of American school children has been pointed 
out as one of the most important advancements in 
public health measures since compulsory pasteuriza- 
tion of milk. 


Dietotherapy —Nutrition of Children During Their School Years, 
1254 (May-June) 1055 


1. Bowes, A. deP 
Am. J. Clin. Nutrition 
@. Sebrell, W. Trends and Needs in Nutrition, J.A.MLA, 15:42 (May @) 1065. 


The nutritional statements made in this advertisement 


A M E l A N K A K E S$ A Ss Ss 0 Cc 1 ATI 0 N have been reviewed by the Council on Foods and Nutri- 
Chicago 6, Illinois 


tion of the American Medical Association and found 
consistent with current authoritative medical opinion 
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“My child gained faster at that stage...” 


The physician’s function is 
complicated by the belief of many mothers 
is the all-important 


that “heaviness 
indicator of physical progress. Obviously, 
it “cannot be taken as the only 

criterion of health and may be misleading 
at times... .”! More important than weight 
gain, per se, is physiologic weight gain. 


This was demonstrated in a recent 
study of the effects of feeding breast 
milk and various formulas to premature 
infants, where high ash levels associated 
with high protein formulas were believed 
to cause ash retention, with resultant 
obligate water retention. Kagan and his 
associates? considered that there was a 
difference in the character of the 
increased weight gain due to high 

... the authors 


ash levels. 
concluded that weight gain in itself 
is not a good index of progress.’ 


Assure physiologic weight gain 

with regular SIMILAC® feedings ' 

When breast feeding isn't feasible, 

Similae assures physiologic 

nutrition by providing more 

calories per unit of ash. Because 

it closely resembles mother’s 

milk in composition, nutritional 

balance and digestibility, Similac 

helps to reduce complications 

in the first year of life. 


SIMILAC 


There is no closer equivalent to the milk of healthy, well-nourished mothers 


ROSS LABORATORIES cowxsvs 16, ont 


4 
j 4 


when allergies dampen 
the spirits 


of young “sprites” 


CHLOR-TRIMETON 
SYRUP 


rapid response 
effective in low dosage 
permits normal activity 


Contains Maleate 
(brand of Chlorprophenpyridamine Maleate U.S.P), 
2 mg. per teaspoonful (4 ec.). 


CHLOR- | 


TRIMETON 
SYRUP 


| 
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Borcherat 


MALT SOUP 
Extract* 


A gentle laxative modifier of milk. One or two table- 

spoonfuls in the day's formula—-or in water for breast 

fed babies—produce a marked change in the stool. 
SAVES DOCTOR'S TIME, TOO! 

Fewer phone calls from anxious mothers. Malt Soup 

Extract is merely added to the formula. Prompt results. 

Easy for mother to prepare and administer. Does not 


*Specially processed non-diastatic 
malt extract neutralized with po 
tassium carbonate. In 8 oz. and 16 


oz. bottles. upset the baby. 


BORCHERDT MALT EXTRACT CO. 
217 N. Wolcott Ave. e Chicago 12, Ill. 


Send for Samples 


and Literature 
rua Company Lid.. Toronte 


It's not the microscope or 

even the sphygmomanometer, 
but the trained clinical judgment 
of your physician. 


“THE FINEST 
DIAGNOSTIC INSTRUMENT” 


by Paul Williamson, M.D. 


This four page reprint from TODAY'S HEALTH will be helpful and 
valuable literature for your office reception room, 


ORDER BLANK Order Department 
American Medical Association 
Enclosed is $ (no stamps) for 535 N. Dearborn Street 
copies of “The Finest Diagnostic Instrument” Chicago 10, Illinois 


> re Please send pamphlets to: 
PRICES (please print) 
Single copy 
10 copies NAME 
25 copies 
50 copies . STREET 
100 copies 
250 copies \ CITY 
500 coptes 
1000 copies ' ZONE STATE 


Remittance should be enclosed for orders of less than $5.00. 


4) oF 
yard, ORY pated 
gables 


in 
Cooked 


Oatmeal 


IN PEDIATRIC NUTRITION, 
oatmeal, with its easy di- 
gestibility and assimila- 
tion, and its wealth of 
essential nutrients, merits 
recommendation among 
the first solid foods as soon 
as spoon-feeding can be 
instituted. 


The Quaker Oats @mpany 


Cookep OATMEAL contains the same amount of 
good protein as is found in the original oat grain. 


In the manufacture of rolled oats only the 
loose fibrous husk of the seed is removed. The 
germ fraction and outer seed covering of the 
grain, both containing protein of high biologic 
quality, are carefully preserved in the final flaked 
oats. This protein quality remains unaffected 
by cooking. 

Comparative tests of the growth-promoting 
values of the protein of uncooked and cooked 
rolled oats for weanling albino rats show that 
cooking does not alter in any way the quantity 
or quality of the oat protein.' 


In addition to providing the uncompromised 
protein of the oat grain—complemented by 
the protein of milk—the hot oatmeal-and-milk 
dish supplies a variety of vitamins and minerals 
important to daily nutrition, as well as readily 
available energy for the day’s activities. A dish 
of hot oatmeal and milk is a dish of sound 


nutrition. 


Quaker Oats and Mother’s Oats, the two brands 
of oatmeal offered by The Quaker Oats Company, 
are identical. Both brands are available in the Quick 
(cooks in one minute) and the Old-Fashioned vari- 
eties which are of equal nutrient value. 


i Facts on Oats: Report by the Kesearch Laboratories of The Quaker 
Oats Company, 1955. 
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URINARY 


Both Infant and Adult . 


“a y CHLORIDE 


METHY. BENZETHONIUM CHLORIDE 0.1% 


OINTMENT 


ANTI-BACTERIAL 
WATER-MISCIBLE | 
NON-IRRITATING 


/ years experience 
IN THE TREATMENT AND PREVENTION OF 
AMMONIACAL 
DERMATITIS 


LITERATURE AND 
SAMPLES ON REQUEST | 


PHARMACEUTICAL DIV., HOMEMAKERS’ PRODUCTS CORP. 
380 SECOND AVE., NEW YORK 10, W. Y., TORONTO, CAN. 


A. M. A. 
AMERICAN JOURNAL 
OF 
DISEASES OF 
CHILDREN 


integrate your knowledge— 


subscribe to 


A.M. A. Archives of 
PATHOLOGY 


A. M. A. Archives of 
INTERNAL MEDICINE 


A. M. A. Archives of 
OPHTHALMOLOGY 


A. M. A. Archives of 
OTOLARYNGOLOGY 


lor a more complete reference shelf, we 
recommend these related journals. The 
variety of fields covered are especially ap- 
pealing to the general practitioner with 
special interests. Each issue is important 
to your practice. Begin your subscriptions 


TODAY. 


Department (Dp. C.) 

AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St. 

Chicago 10, Il. 


tegin my subscription(s) NOW, for 
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SUPPLIED, 
Yj 
pound jors Yu * A. M.A 
< NAME 
CITY STATE 


Why should you recommend 
Ivory Snow 


for baby’s wash? 


NICE MAC 


Ivory-Safe... Granulated for Efficiency 7 


99 44/100% PURE*® 


Because Ivory Snow is as safe and mild as soap can be... 
as pure a soap as mother can buy! Ivory Snow is Ivory-safe, leaves 
diapers and baby clothes soft, smooth . . . free from irritating deposits 
that can chafe tender skin. Granulated for washing-machine efficiency, 
Ivory Snow is as practical for mother as it is safe for baby! 


A Procter & Gambie Product 


- 


THUMBSUCKING 


since infancy caused this 4 year old's malocclusion. 


THUM broke the habit and teeth returned 


H UJ M to normal position in 9 months. 


TRADE MARK THUM DISCOURAGES NAIL BITING TOO 


GET THUM AT YOUR DRUGGIST OR SURGICAL DEALER. 
PRESCRIBED BY PHYSICIANS FOR OVER 20 YEARS. 


The “well-informed” patient can help you, by 
helping himself. For reliable information on this subject, 


HEAR | have your patients read; 


HEALTHY HEARTS 

A collection of Hygeia articles: The War Against Heart Dis- 
DISEASE eases Still Rages, Hearts in the Breaking, Preventing Heart 

Attacks, Heart Diseases of Middle Life. 


20 pages, 20 cents 


STROKE 


In relation to overweight, hardening of the arteries, high blood 


AN blood clots, diaberes. 


by William W. Bolton 
8 pages, 15 cents 


tlle HEART ATTACK 


Covering types of attacks, symptoms, relief and heart diseases 
by Walter Modell 


12 pages, 15 cents 


touching 


A KITCHEN FOR THE “TAKE-IT-EASY" COOK 


Designed for the cardiac housewife, but the work-saving ideas 
can be applied in any kitchen. Illustrated 


16 pages, 20 cents 


or old WRITE TO: 
BUREAU OF HEALTH EDUCATION 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN - CHICAGO 10 


— 
=. 


... you mean 
the formuly/that? s best for my baby 


costs less, too? 


An evaporated milk formula costs 


half as much as a proprietary for- 
mula and it supplies additional ben. 


efits. The considerable savings, over 


the formula period, can be impor. 


tant to many young parents. 


The physician specifying an evapo- 


rated milk formula does so for its 
nutritional adjustability compared 


to the inflexible proprietary for. 


mula, not on a cost basis. Economy 
is purely a secondary benefit. 


Young parents appreciate the doc- 
tor’s counsel even more when they 
learn that the evaporated milk for- 
mula he prescribes for baby, 
brings worthwhile savings as well. 


a 


Optimum prescription 4 


quality in today s trend to MILK_ 
the individualized formula ~ 
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The'Snifflers”’ 


they 
always 
have 


= 


red noses and the sniffles 
colds run in their family 


When they bring their sore noses and congested heads to you for relief 
— there’s a whole family of reliable vasoconstrictor-decongestive 
Neo-Synephrine products ready to give them quick and lasting comfort. 


tre NEO-SYN EPHRIN = 


ydrochloride 
“cold comfort” family: 


+ Prompt and Prolonged Decongestion Nasal Solutions 0.25%, 0.5% and 1% 
+ Sinus Drainage and Aeration Adult Nasal ) 


| plastic, unbreakable 
«In practically all cases Spray 0.5% squeeze bottles, leakproof, 
Pediatric Nasal 


NO IRRITATION Spray 0.25% \ deliver a fine mist. 


NO SEDATION 


with Zephiran® chloride 1:5000, 
NO EXCITATION 


antibacterial wetting agent and 
preservative for greater efficiency 


. Neo-Synephrine (brand of phenylephrine) and 
LABORATORIES Zephiran (brand of benzalkonium, as chloride, refined), 
NEW YORK 18, N. Y. trademarks reg. U.S. Pat. Off. 


